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Bringing  Down  100,000  Tons 
of  ALPHA  Cement  Rock 


This  picture  -was  taken  at 
the  Martin's  Creelc  (Pa.) 
ALPHA  CEMENT  plant  at  the 
time  of  firing  10  V2  tons  ot 
dynamite  loaded  in  thirteen 
6-inch  holes  bored  170  feet 
deep,  down  the  entire  face  of 
the  quarry.  100.000  tons  of 
the  finest  cement  rock  were 
dislodged. 

This  rock  has  just  the  pro- 
portions for  a  perfect  Port- 
land Cement. 

In  all  of  the  six  ALPHA 
CEMENT  plants  tests  are  made 
hourly  day  and  night.  ALPHA 


chemists  and  chemical  engi- 
neers are  real  bosses. 

In  composition,  thorough 
burning  and  fine  grinding, 
ALPHA  Portland  Cement  rep- 
resents the  high-water  mark 
of  quality.  Every  bag  of 
ALPHA  is  guaranteed  to  more 
than  meet  standard  specifica- 
tions 

"ALPHA  CEMENT— How  to 
Use  It,"  a  practical  illustrated 
80-page  hand-book,  showing 
how  to  build  dozens  of  con- 
crete home  -  and  -  farm  im- 
provements, sent  free. 


ALPHA  PORTLAND  CEMENT  CO, 

General  Offices:  EASTON,  PA. 
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Security  Begets 
Confidence 

If  you  protect  those  who  have  loaned 
you  money,  or  made  it  possible  for  you 
to  attend  college,  they  will  have 
greater  confidence  in  you. 

Talk  with 

RAYMOND  C.  GAUCH 

Student  Representative 

The 

Equitable  Life  Insurance 
Company  of  Iowa 

JOHN  F.  STONE 

General  Agent 

501-502  MARZETTI  BUILDING 
COLUMBUS,  OHIO 
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i  Farmers  Be  Progressive  i 


USE 


Agricultural  Lime  j; 

Hydrated  Lime 
Ground  Limestone  ii 


The  Association 
Lime  Sower 

Is  the  Best.    It  will  save  you 
time  and  will  answer 
every  need  upon 
the  Farm. 


ABSOLUTELY  GUARANTEED 


FOR  SALE  BY 


I  The  Agricultural  Lime  &  Limestone  Ass'n  : 

406  Hartman  Building,  Columbus,  Ohio 
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BUCKEYE 

DAIRY  BARN  EQUIPMENT 

will  assist  to  increase  your 
profits.   All  users  recommend 

BUCKEYE 
Stalls,  Stanchions, 
Litter  Carriers, 
Feed  Carriers, 
Etc. 

They  are  simple  in  con- 
struction, easily  assembled 
and  give  comfort  to  the  cow. 

Write   for  Catalogue 
^  To-day. 

Mast,  Foos  &  Co. 

Box  106 
SPRINGFIELD,  OHIO. 


Facts  for  Feeders 

Year  by  year  Hogs  are  the  most  profitable  crop  on  the  average 
farm.  Most  years  corn  is  the  cheapest  and  best  home-grown  feed. 
There  is  a  Bumper  Crop  of  corn  this  year,  much  of  it  is  soft.  vSoft  corn 
makes  poor  pork  and  Expensive  Gains,  but  Soft  Corn  and 

Swift's  Digester  Tankage 

(60  per  cent  Protein) 

Will  make  Big  Money  for  careful  feeders.  If  you  want  impartial  testi- 
mony, asks  Prof.  Plumb,  then  write  us  for  Free  Sample  and  Prices. 

ADDRESS 

Swift  &  Company 

CHICAGO 
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Getting  the  Best 
Out  of  "Ag" 

There's  hardily  a  day  when  you  couldn't  use  a 
real  reference  book.  There's  always  a  need  for 
such  an  authoritative  collection  of  facts  and  lec- 
tures as  are  found  in  the  Agricultural  Library. 
It's  an  imposing  array  of  books,  eight  volumes, 
that  you'll  be  proud  to  own.  And  such  match- 
less authorship!  Men  of  national  reputation  like 
Dr.  Hopkins,  Gifford  Pinchot,  Milton  Atkinson 
and  80  others. 

Here  are  eight  massive  volumes,  3573  pages 
with  700  splendid  illustrations  and  23  colored 
plates.  They'll  carry  you  over  hundreds  of  rough 
places  in  your  study  and  later  in  your  farm  work. 

And  you  can  own  any  or  all  of  these  books 
without  one  cent  of  expense.  Our  proposition 
is  the  most  liberal  ever  offered.  Write  us  to- 
day for  information.   One  has  aptly  called  the 

Agricultural  Library 

"The  lifetime  help  and  companion  for  him 
who  follows  agriculture." 

COUPON 

Fill  out  and  mail  today. 


THE  FIELD, 
I7B  W.  42nd  St. 


ILLUSTRATED 

New  York 


Tell  me  how  I  can  secure  the  agricultural  library 
without  cost.    No  obligation. 


Name 


Address  

Post  Office 
State  


Subjects 

including  the 
whole  realm  of 
agriculture: 

Vol.1 

History  of  Agricul- 
ture, Soil  and  Its 
Tillage. 

Vol.  II 

Crops  and  Crop 
Rotation,  Fertilizers. 

Vol.  Ill 

Friends  and  Enemies 
of  Plants. 

Vol.  IV 

Horticulture  and 
Truck  Farming. 

Vol.  V 

Animal  Husbandry. 

Vol.  VI 

Native  Plants  and 
Animals. 

Vol.  VII 

Forestry  and  Land- 
scape Gardening. 

Vol.  VIII 

Country  Life  Con- 
veniences and  En- 
joyments. 


3753  Pages 

of  practical  agri- 
culture. For  stu- 
dent and  farmer. 
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PROBABLY  the  strongrest  reason  why 
Tractor  Farming  is  being  adopted  so 
fast  is  because  a  Tractor  gives  you  the 
power  to  do  your  work  at  just  the  right  time. 
It  gives  you  a  lot  of  power— power  in  a  con- 
centrated  form— power    that    one  man  can 
handle— power  that  hot  weather  can't  stop— 
and  power  that  will  work  as  long  hours  as  you 
want  to  run  it. 

More  acres  are  plowed  by  Avery 
Tractors  than  any  other  make 

By  getting  an  Avery  Tractor  you  can  be  sure 
of  having  a  machine  that  will  furnish  you 
the  power  when  you  need  it.  Avery 
Tractors  are  not  experiments. 
They  have  been  proven 
out   by  thousands 
of  users. 


They  have  low  speed,  strong  opposed 
motors.  They  have  special  slidingframe 
transmissions,  with  straight  spur  gears. 
They  have  two  speed  gears.  They  are  strongly 
guaranteed.  They  are  built  by  an  established 
company  with  a  large  factory  and  many  branch 
houses,  which  insures  permanent  service. 

Get  ALL  the  facts  about  Tractor 
Farming  with  an  Avery  Outfit 

Avery  Tractors  are  built  in  sizes  to  fit  any 
size  farm.  They  sell  at  cash  prices  as  follows: 
]  plow  tractor  $195,  2  plow  Tractor  S550,  3  plow 
Tractor  ST60,  4  plow  S1120.  5  plow  $1680,  6  plow 
$2145,  8-10  plow  $2475.  The  complete  Avery 
Catalog  will  tell  you  all  about  them.  Also 
about  Avery  "Self -Lift"  Plows  and  "Yellow- 
Fellow"  Threshers.  Write  now  for  complete 
free  catalog  or  call  on  any  Avery  Agent,  Branch 
House  or  Jobber.  Address  •  *" 

AVERY  CO.,  4850  Iowa  St.,  Peoria,  III. 


"One  Man"  Outfits. 
7  Sizes  .  Fit  Any  Farm 


New  Times, 
New  Things 

The  old  fertilizer 
formulas  are  giving 
way  to  the  new.  At 
'r^>....^^^  every  farmers' meeting 
one  subject  should  be 
the  fertilizer  formula 
that  will  furnish  a  balanced  ration  to  the  crop  and  keep  up  the  fertility 
of  the  soil.  To  do  this  the  fertilizer  should  contain  at  least  as  much 

POTASH 

as  Phosphoric  Acid.  Our  note  book  has  condensed  facts  essential 
in  farmers'  meetings  and  plenty  of  space  to  record  the  new  things 
that  you  hear.    Let  us  send  one  to  you  before  your  Institute  meets. 

A  supply  of  these  is  furnished  by  request  to  every  institute  held  in  several  states. 
We  will  be  glad  to  send  a  supply  delivered  free  of  charge  to  every  Institute,  Grange 
or  Farmers'  Ciub  Officer  on  request.    It  contains  no  advertising  matter. 

German  Kali  Works,  Inc.,  42  Broadway,  New  York 

Mccormick  Block,  Chicago,  III.      Bank  &  Trust  BIdg.,  Savannah,  Ga.      Whitney  Central  Bank  BIdg.,  New  Orleans.  La. 
Empire  BIdg.,  Atlanta,  6a.  25  California  St.,  San  Fran:isco 
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!!  ADOPTED!! 

BY  OHIO  STATE  UNIVERSITY  STUDENTS 

ASK  WINKLER? 

How  You  Can  Protect  Your  Earning  Ability  and 
Provide  Protection  to  Those  From 
Whom  You  Have  Borrowed 

MONEY 

By  Doing  As  Wise  Men  Have  Done 
Through  a  Policy  With  the 

UNION  CENTRAL  LIFE  INSURANCE  CO. 

SEE  WINKLER,  SPECIAL  AGENT,  909  WYANDOTTE  BLDG. 


How  Many  Cows  Can  You  Milk 
in  An  Hour? 

With  two  B-L-K  Milkers  one  man  can  milk  26  cows  in  an  hour 

They  are  easy  to  handle  and  great  money  savers. 
^  Dust  and  dirt  cannot  get  into  the  machines  at 
milking  time  and  they  are  easily  kept  clean  and 
sterile. 

If  you  are  interested  in  high  grade  milk  and  a 
method  of  reducing  your  milking  cost,  write  today  for 
our 

Illustrated  Book  FREE 

It  gives  you  valuable  information  on  producing 
certified  milk  easily  and  in  the  cheapest  way. 
Burrell  (B-L-K)  Milkers  Drop  US  a  postal  today.    The  booklet  is  Free, 

D.  H.  BURRELL  &  CO. 

503  Albany  Street,  LITTLE  FALLS,  NEW  YORK. 
Manufacturers  also  of  "Simplex"  Cream  Separator  and  other  "Simplex"  special- 
ties—"The  Best  in  the  World." 
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I  Am  the  Lime  Pulver 


By  HENRY  I.EE  STAPLES. 


T   AM  the  LIMEPULVER.  conceived  by  tlie 
brain    of   man.    born    of   mammoth  ma- 
chinery and  trained  by  skillful  workmen  to 
be  a  T)otent  factor  for  good. 

I  am  powerful.  I  am  tireless,  and  man  has 
yet  to  learn  the  limit  of  my  life.  I  crush 
into  powder  the  giant  lime  rocks  that  wise 
old  Nature  stored  in  earthly  vaults.  To  me 
these  rocks  are  brought  inert  and  worthless. 
From  me  they  go  to  enrich  the  soils  of  na- 
tions. I  am  alchemy  come  true,  for  I  turn 
the  stones  to  gold. 

Where'er  I  work  prosperity  follows  in  my 
wake.  I  make  sweet  clover  blossoms  on  a 
myriad  fields  that  once  were  barren.  A'  mil- 
lion Nitrogen  factories  and  more  I  erect  on 
every  acre,  extracting  precious  plant  food 
from  the  air  and  storing  it  in  the  soil  so  that 
labor  may  bring  forth  fruit,  and  fields  stay 
productive  for  man  and  his  children's  chil- 
dren. 

The  hum  of  my  hammers  clarion  that  men 
are  deserting  the  wasteful  practices  of  yester- 
year for  the  conservation  methods  of  latter 
days.    I  herald  a  new  era  in  farming. 

I  live  close  to  Mother  Earth,  and  my  friends 
are  the  horny-handed  farmers  By  my  work 
they  are  paying  back  the  indemnity  that 
profligate  methods  have  levied  on  our  land. 

I  work  for  them  in  the  early  spring  before 
the  fields  lie  fallow.  I  mix  the  magic  potion 
that  causes  grain  to  bubble  forth  in  a  verdue 
sea  with  the  first  caress  of  sprang,  joining 
ocean  to  ocean  with  an  endless  expanse  of 
green. 

Later,  because  of  me.  the  blades  of  wheat 
grow  strong,  lifting  their  heads  one  above  the 


other,  laden  with  the  very  substance  that 
builds  the  bones  of  man.  I  keep  the  soil  con- 
tent. The  moisture  doth  not  leave  to  meet 
the  light,  but  stays  to  quench  the  parched 
throats  of  plants  when  summer  suns  beat 
down. 

And  when  the  harvest  moon  glows  on  a 
world  of  gold — not  green — the  fruits  of  my 
labor  are  around  me.  Lean  soils  that  have 
grown  fat.  Sleek  cattle  on  a  thousand  hills. 
Barns  filled  with  heavy  grain  and  the  long 
idle  hours  of  winter  holding  no  fears  for  him 
who  bade  me  work. 

To  Nature's  "treasure  vaults  I  hold  the  key. 
Where'er  I  go  soils  that  have  hoarded  their 
riches  give  forth  their  bounty,  and  to  the 
wasteful  soils  I  teach  the  simple  lesson  of 
saving. 

Good  roads,  too.  are  my  offspring.  They 
follow  me.  They  make  my  country  their  coun- 
try and  my  people  their  people,  stretching 
forth  like  a  network  of  giant  arteries  where 
once  ox-carts  creaked  over  corduroy  roads. 

Silos  that  dot  the  universe  are  my  children. 
They  store  up  for  wintry  days  the  succulent 
green  feed  I  grow — the  feed  that  cattle  love, 
once  but  a  treat  of  summer. 

I  inspire  the  farmer,  weary  of  his  labor,  to 
look  forward  to  a  brighter  future  for  himself 
and  his. 

I  typify  peace,  production,  progress,  pros- 
perity. 

My  product  is  the  beginning  of  all  things — 
the  birds  of  the  air,  the  beasts  of  the  field — 
even  man  himself,  and  the  end  to  which  all 
things  return.    I  am  Alpha  and  Omega. 

I  am  the  LIMEPULVER. 


THE  JEFFREY  MANUFACTURING  CO. 


7  FIRST  AVENUE. 


COLUMBUS,  OHIO. 
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THE  SEAL  OF 
SUCCESS 

A  man  who  pushes  his  own  business  can 
safely  be  trusted  with  other  people's.  Just  so 
with  a  commission  firm.  We  started  twenty- 
nine  years  ago  with  one  office.  Now  we  are 
located  at  eleven  markets,  serving  a  territory 
from  Buffalo  to  beyond  the  Rockies,  and  from 
Canada  to  the  Gulf. 

Sample  copies  of  our  weekly  Live  Stock 
Report,  invaluable  to  feeders  and  shippers, 
sent  free  upon  request.  If  you  care  to  state 
what  you  are  feeding  for  market,  special  ' 
information  and  advice  will  be  given  by  let- 
ter.   Address  our  nearest  office. 

CLAY,  ROBINSON  &  CO. 

LIVE  STOCK  COMMISSION 

Chicago,  E.  Buffalo,  Kansas  City,  S.  St.  Joseph,  E.  St.  Louis, 
S.  Omaha,  S.  St.  Paul,  Sioux  City,  Denver,  Ft.  Worth,  El  Paso 
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PROFESSOR  ALFRED  VIVIAN  CHOSEN  DEAN  OF  COLLEGE 

Head  of  Agricultural  Chemistry  Department  to  Lead  Agricultural  Activities 
at  Ohio  State;  Was  Associated  with  King,  Russell  and  Babcock 
During  Student  Days  at  Wisconsin  University. 


iiTjECAUSE  of  Ms  loyalty  to  Ohio 

JD  and  to  Ohio  State,"  the  trustees 
of  the  University,  on  November  6th,  ap- 
pointed Prof.  Alfred  Vivian,  head  of 
the  department  of  agricultural  chemis- 
try, dean  of  the  college  of  agriculture. 

Dean  Vivian  was  bom  March  14,  1867, 
at  Mineral  Point,  Wis.,  where  he  re- 
ceived his  secondary  education  in  the 
Mineral  Point  high  school.  His  father, 
John  H.  Vivian,  was  prominent  in  pub- 
lic and  political  life  of  Southwestern 
Wisconsin  and  served  in  the  legislature 
of  that  state  during  the  stormy  period 
of  the  Civil  war. 

Dean  Vivian's  supreme  interest  has 
always  been  in  agriculture  in  its  broad- 
est sense.  At  the  age  of  18  he  spoke  at 
farm  institutes  in  Wisconsin,  introduc- 
ing especially  the  silo  and  its  uses. 

He  was  graduated  from  the  Univer- 
sity of  Wisconsin  in  1894  and  spent 
most  of  the  following  eight  years  as 
an  associate  and  assistant  to  Dr.  Moul- 
ton  S.  Babcock,  head  of  the  department 
of  agricultural  chemistry  at  that  in- 
stitution, who  at  this  time  was  perfect- 
ing the  famous  Babcock  milk  test.  Prof. 
Vivian  was  associated  with  Dr.  Bab- 
cock, Dean  H.  L.  Russel  and  Prof. 
E.  Gr.  Hastings  of  Wisconsin  Agricul- 
tural College  in  their  early  studies  on 
milk  and  cheese,  and  published  at  that 
time  a  number  of  papers  on  various 
phases  of  those  subjects.  He  was  also 
closely  associated  with  Prof.  F.  H.  King 


in  his  achievements  in  soil  physics. 
Prof.  Vivian  feels  that  he  was  unusually 
fortunate  in  being  closely  associated 
with  such  master  scientists  as  Babcock, 
Russell  and  King. 

Developing  an  aptitude  for  teaching, 
the  instructional  work  in  agricultural 
chemistry  at  Wisconsin  was  turned  over 
to  him  while  he  was  still  in  an  under- 
graduate position.  In  1902  he  received 
a  call  from  Ohio  State  University  to 
the  position  of  associate  professor  in 
the  department  with  Henry  A.  Weber, 
who  served  the  University  so  long  and 
faithfully  as  head  of  the  department  of 
agricultural  chemistry.  In  1905  he  was 
advanced  to  the  rank  of  professor  and 
made  head  of  the  department. 

In  the  early  days  of  the  extension 
work  of  the  University,  Prof.  Vivian 
was  a  source  of  strength  to  the  move- 
ment. During  the  first  year  of  extension 
service  he  spent  the  greater  part  of 
his  time  in  the  field ;  and  to  his  interest 
in  that  woik,  as  well  as  his  influence 
with  the  younger  instructors,  is  due 
the  success  of  the  extension  school 
movement.  He  has  ahvays  been  a 
staunch  supporter  of  the  winter  course. 
Farmers'  Week  and  all  of  the  shorter 
and  popular  courses.  In  a  recent  ad- 
dress he  said:  "I  believe  in  taking  the 
farmer  or  his  son  for  a  day,  a  week, 
eight  weeks,  or  any  number  of  years 
and  giving  him  in  that  time  the  great- 
est possible  amount  of  careful  instruc- 
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tion."  On  another  occasion:  "The 
campus  of  the  University  is  the  whole 
State  of  Ohio.  The  slogan  of  the  Uni- 
versity is  'Service  to  Ohio.'  " 

In  1905  he  published  a  pamphlet  en- 
titled ' '  Principles  of  Manuring, ' '  which 
was  afterwards  enlarged  and  publishe  1 
under  the  title  of  "The  First  Princi- 
ples of  Soil  Fertility,"  a  book  which 
has  been  widely  read  both  in  this  coun- 
try and  abroad,  as  well  as  being  used 
as  a  text-book  in  several  institutions. 
Its  clear,  concise,  expository  style  has 
made  an  appeal  to  the  busy  man  of 
both  the  farm  and  city,  invigorating 
those  features  which  make  for  a  pros- 
perous and  permanent  agriculture. 

Prof.  Vivian  is  a  firm  believer  in  the 
mission  of  the  Grange,  as  attested  by 
an  article  in  a  former  issue  of  The  Stu- 
dent. He  is  a  member  of  the  University 
Grange,  the  Franklin  County  Pomona 
and  has  received  both  state  and  na- 
tional degrees. 

In  1912-13,  while  on  a  year's  leave 
of  absence.  Prof,  and  Mrs.  Vivian  made 
a  tour  around  the  globe,  traveling  42,- 
000  miles,  visiting  21  countries  and 
studying  agricultural  conditions  from 
a  farmer 's  viewpoint.  During  this  time 
he  spent  several  months  with  Samuel 
Higginbottom,  who  was  graduated  from 
Ohio  State  in  1911,  preparing  and  intro- 
ducing agricultural  work  at  Swing 
Christian  College  at  Allahabad,  India. 

He  has  been  sharing  his  trip  with 
others  since  his  return  by  means  of 
illustrated  lectures,  in  which  he  uses 
slides  made  from  3000  photographs 
taken  while  abroad. 

Prof.  Vivian  is  a  member  of  the  fol- 
lowing organizations:  American  Chemi- 
cal Society,  Association  of  Official  Agri- 
cultural Chemists,  American  Associa- 
tion for  the  Advancement  of  Science, 
Society  for  the  Promotion  of  Agricul- 
tural Science  and  American  Society  of 
Agronomy.    He  has  twice  been  a  dele- 


gate to  the  meetings  of  the  American 
Association  of  Agricultural  Colleges 
and  Experiment  Stations. 

In  his  new  capacity.  Dean  Vivian  will 
probably  continue  that  part  of  his  work 
which  he  loves  best — the  instruction  of 
the  younger  students  in  the  college  of 
agriculture  in  the  elements  of  agricul- 
ture in  relation  to  soil  fertility. 

At  Ohio  State  he  has  shown  himself 
to  be  a  consistent  worker,  a  broad,  en- 
thusiastic and  successful  teacher.  His 
sympathy  with  the  students  both  inside 
and  outside  of  the  classroom  has  been 
an  important  factor  in  his  success.  Al- 
ways ready,  always  willing,  always  in- 
terested in  bringing  out  the  best  in  the 
college,  he  will  prove  efficient,  capable 
and  eager  to  lead  the  students  of  agri- 
culture and  farmers  of  Ohio  to  a  deeper 
realization  of  the  value  of  agricultural 
education  and  the  necessity  of  develop- 
ing the  latent  possibilities  of  the  foun- 
dation for  prosperity — the  soil  and  its 
fertility. 

When  asked  what  the  policies  of  the 
college  would  be  under  his  administra- 
tion, he  replied:  "No  one  man  makes 
the  policies  of  the  college,  for  they  will 
be  the  combined  judgment  of  all  the 
members  of  the  faculty." 

He  has  declared  that  he  will  not  enter 
into  commercial  relations  nor  become 
allied  with  any  function  other  than 
those  directly  connected  with  his  office, 
but  direct  his  undivided  attention  to 
the  work  of  the  college. 

Dean  Vivian  enters  into  the  leader- 
ship of  the  college  with  the  confidence 
of  all  the  students,  with  the  admiration 
of  the  farmers  of  Ohio  and  with  a 
training  that  makes  him  particularly 
capable  in  executing  his  duties.  His 
loyalty  to  Ohio  State  is  exemplified  by 
his  refusal  of  four  other  collegiate  and 
commercial  offers  within  the  past  year, 
maintaining  that  "Ohio  is  good  enough 
for  me."— [The  Editors.] 


The  Agricultural  Student. 


165 


FARMING  WITH  MECHANICAL  POWER 

How  the  Gas  Engine  Has  Increased  the  Efficiency  of  Labor. 

RAYMOND  OLNEY,  Editor  of  "Gas  Power,"  St.  Joseph,  Michigan 


It  is  less  than  twenty  jears  since  the 
first  stationary  gas  engine  went  to  the 
farm,  and  less  than  ten  years  since  th^ 
first  gas  tractor  made  its  appearance. 
Yet  today  the  American  farmer  uses 
more  gas  engine  horsepower  than  a]] 
the  industries  of  the  world  combined. 
One  authority  predicts  the  profitable 
use  of  thirty  to  forty  million  engine 
horsepower  on  the  farms  of  this  coun- 
trv. 


Power  farming  is  attracting  wide- 
spread interest  among  progressive 
farmers.  I  did  not  realize  that  this  in- 
terest was  so  keen  until  after  visiting 
several  of  the  tractor  demonstrations 
during  the  past  season.  Farmers  in 
automobiles  came  from  many  miles  and 
still  others  came  from  several  adjoinin>!j 
states  by  railroad  to  see  the  leading 
makes  of  machines  exhibited  at  these 
shows.    Praeticallv.*all  of  the  tractors 


"One  Operation  Prepares  the  Seedbed." 


Nearly  every  farmer  uses  a  station 
;ary  gas  engine  of  some  sort,  and  a  large 
percentage  of  farm  owners  or  operators 
can,  at  the  present  time,  find  profitable 
use  for  a  gas  tractor.  The  stationary 
engine  has  developed  into  a  reliabl 
practical  machine  that  will  make  po^^ 
sible  an  enormous  saving  in  time  and 
labor  on  most  farms.  While  no  definite 
type  or  size  of  gas  tractor  has  yet  been 
settled  on  for  the  average  corn  belt 
farm,  tractors  have  reached  such  a 
stage  of  development  that  the  farmer 
can  be  sure  of  getting  a  machine  that 
will  be  practical,  reliable  and  a  paying 
investment. 


entered  made  a  good  shoving,  and  the 
farmers  bought  them  like  Vhot  cakes." 
Judging  from  my  conversations  with 
several  of  the  leading  manufacturers, 
their  main  problem  right  now  seems  to 
be  to  produce  the  machines  as  fast  as 
they  can  sell  them. 

This  indicates  that  there  is  no  ques- 
tion about  the  farmer  being  alive  to 
the  possibilities  of  power  farming.  But 
it  is,  of  course,  not  surprising,  for  every 
intelligent  farmer  is  only  too  ready  f .) 
take  up  with  a  new  machine  when  it  is 
sufficiently  demonstrated  to  him  that  it 
will  save  time  and  labor,  help  him  put 
in  and  harvest  his  crops  at  the  right 
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time,  and,  therefore,  increases  his  labor 
income. 

Most  farmers  use  mechanical  power 
in  some  form  or  other  with  which  to 
farm.  They  use  stationary  gas  engines 
to  run  such  machines  as  cream  separa- 
tors, churns,  milking  machines,  corn 
shellers,  feed  grinders,  fanning  mills, 
grain  elevators,  electric  light  plants, 
pumps,  small  sawing  outfits  and  grind- 
stones. They  need  gas  tractors  for  such 
field  work  as  plowing,  disking,  harrow- 
ing, seeding,  harvesting  and  various 
kinds  of  hauling,  and  for  such  belt 
work  as  operating  silage  cutters,  buzz- 
saws,  threshing  machines,  feed  grinders 
and  lime  pulverizers. 

More  uses  are  continually  being 
found  for  both  the  stationary  engine 
and  tractor.  The  tractor  was  used  at 
first  principally  for  plowing  and  thresh- 
ing. It  is  now  being  adapted  to  a  much 
greater  variety  of  farm  work  than  was 
thought  possible  a  few  years  ago.  While 
it  will  not  do  all  the  work  that  can  be 
done  with  horses,  it  is  much  more  suit- 
able for  the  heavier  jobs,  such  as  plow- 
ing, disking  and  harvesting,  where  the 
greatest  amount  of  power  is  required, 
and  where  it  is  most  essential  that  the 
work  be  done  at  the  right  time. 

For  some  time  farmers  have  felt  the 
need  of  more  power  for  doing  farm 
work.  The  federal  government,  through 
its  department  of  agriculture,  and  the 
agricultural  colleges  and  experiment 
stations,  has  done  much  to  encourage 
and  promote  the  introduction  of  better 
and  more  intensive  methods  of  farm- 
ing. But  not  enough  emphasis  has  been 
laid  on  the  fact  that  to  increase  the  pro- 
ducing capacity  of  a  farm,  one  of  the 
fundamental  and  most  important  re- 
quirements is  power  and  machinery. 

More  intensive  agriculture  calls  for 
improved  labor-saving  machinery  and 
the  necessary  power  to  operate  it.  ^ov 
the  most  part,  successful  machines  and 


implements  have  been  developed  to 
meet  this  need,  but  horses  have  their 
limitations  in  the  matter  of  furnishing 
the  power  to  handle  them  properly.  For 
the  heavier  farm  work  they  hav.^  not 
proven  equal  to  the  demands  that  the 
farmer  is  making  upon  them.  He  him 
self  fully  realizes  that  mechanical 
power  must,  and  is,  going  to  take  the 
place  of  animal  power,  particularly  for 
the  heavier  work. 

The  tractor  and  the  stationary  engi  ;e 
must  not  be  thought  of  as  a  means  of 
entirely  replacing  horse  power  on  our 
farms,  but  they  will  supplement  horse 
power  for  work  where  more  power  is 
needed  than  the  average  farmer  is  a'jle 
to  provide  at  the  present  time.  To  m  -et 
the  power  needs  effectively  at  rush  sea- 
sons of  the  year,  the  farmer  cannot  af- 
ford to  keep  the  extra  horses  necessary 
to  furnish  the  required  amount  of  power 
to  handle  the  work  properly  at  these 
times.  Horses  have  to  be  fed  whether 
they  are  working  or  not,  and  couise- 
quently  the  farmer  must  limit  him.self 
in  the  number  of  horses  which  he  can 
feel  justified  in  keeping  the  year  round. 

With  a  tractor  this  is  a  decidedly  dif- 
ferent proposition.  Even  if  he  has  a 
few  extra  horsepower  tied  up  in  the 
machine,  it  costs  nothing  to  maintaii. 
them  during  the  slack  seasons  of  the 
year. 

I  believe  it  is  quite  universally  agreed 
among  those  interested  in  this  power 
farming  idea,  and  this  includes  all  farm- 
ers who  are  thinking  tractor,  that  the 
biggest  advantage  of  this  kind  of  power 
is  that  it  permits  the  farmer  to  do  his 
work  at  the  right  time,  and  also  to  do 
it  in  a  hurry.  I  talked  with  farmers  at 
the  power  farming  demonstrations  this 
past  year,  and  this  advantage  seemed  to 
be  as  important  to  them  as  any.  This 
feature  would  naturally  have  been  more 
important  during  the  past  season  than 
ordinarily,  for  the  reason  that  farmers 
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were  hindered  to  a  considerable  extent 
by  adverse  weather  conditions. 

The  man  who  farms  with  mechanical 
power,  that  is,  the  man  who  uses  en- 
gines to  do  his  farm  work,  has  a  big 
advantage  over  the  man  who  uses 
horses  only,  particularly  in  the  spring 
of  the  3"ear.  At  that  time  horses  are 
soft  and  out  of  condition,  due  to  the 
long  period  of  idleness  through  the  win- 
ter months,  and  they  cannot  be  worked 
as  hard  as  they  can  later  on  in  the  sea- 
son. This  is  a  serious  disadvantage  in 
that  plowing,  preparing  the  seedbed 


naril}^  do  it  with  an  equivalent  number 
of  horses. 

In  this  connection  the  tractor  has  a 
distinct  advantage  over  horses  in  that 
the  various  field  operations  can  be  com- 
bined and  some  unnecessary  trips  over 
the  field  saved.  For  instance,  if  the 
tractor  is  powerful  enough,  it  can  be 
made  to  plow  and  prepare  the  seedbed 
in  one  operation,  or  disk,  harrow  and 
seed  at  the  same  time.  When  it  comes 
to  harvesting,  which  is  another  period 
of  the  year  when  it  is  important  to  rush 
the  work  with  all  possible  speed,  fre- 


'The  Tractor  Will  Operate  From  Dew  to  Dew/ 


and  seeding  are  usually  seriously  de- 
layed, and  especially  so  if  weather  con- 
ditions are  not  favorable,  as  is  quite 
apt  to  be  the  case  at  that  time  of  the 
year. 

"With  a  tractor  this  problem  is  de- 
cidedly different.  It  does  not  get  tired 
from  heavy  work,  and  when  necessary 
can  be  worked  at  least  twenty  hours  a 
day.  Most  power  farmers  can  wait 
until  the  soil  and  weather  conditions 
are  right,  and  then  go  into  the  fields 
with  their  tractors  and  do  the  work  in 
a  hurry,  usually  in  from  one-half  to 
•one-third  the  time  that  thev  could  ordi- 


quent  stops  are  not  necessary,  and  the 
Avork  can  be  pushed  to  much  better  ad- 
vantage. 

A  few  years  ago  I  helped  to  harvest 
several  hundred  acres  of  spring  wheat 
and  oats  with  a  tractor  and  binders. 
When  the  grain  had  reached  the  proper 
stage  for  cutting,  the  outfit  was  oper- 
ated from  dew  to  dew,  and  the  entire 
acreage  was  cut  and  bound  in  much 
less  time  than  if  the  same  binders  had 
been  operated  by  horses. 

At  the  present  time  there  is  a  brisk 
demand  for  the  very  small  tractor^ — a 
machine  that  will  haul  from  one  to  two 
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plows.  For  the  average  corn  belt  farmer 
it  is  questionable  if  a  machine  as  small 
as  this  is  practical.  I  am  very  confident 
that  many  farmers  are  going  to  make 
the  same  mistake  -in  purchasing  trac- 
tors that  they  made  when  they  bought 
their  first  stationary  gas  engine.  That 
is,  they  are  going  to  get  them  too 
small. 

A  tractor  which  is  capable  of  palling 
four  plov\^s  under  average  conditions, 
and  three  plows  under  practically  all 
conditions,  is  none  too  large  for  the 
average  corn  belt  farmer.  It  is  very  im- 
poitant  that  he  have  plenty  of  power, 
for  there  are  a  great  many  times  when 
it  is  a  big  advantage  to  have  a  few 
extra  horsepower  available.  Particu- 
larly is  this  true  in  plowing,  where  it 
is  oftentimes  desired  to  haul  smoothing 
harrows  or  disks,  and  perform  at  one 
operation  the  work  that  ordinarily  re- 
quires two  or  three  extra  trips  across 
the  field  where  horses  are  used. 

In  purchasing  a  tractor  the  farmer 
should  aim  to  select  one  which  will  fit 
the  character  and  size  of  the  farm.  For 
a  farm  of  less  than  100  acres  a  tractor 
which  is  capable  of  handling  two  and 


three  plows  easily  will  usually  be  about 
the  right  size  to  buy.  But  on  farms  of 
]00  acres  to  a  half  section  the  machine 
which  will  pull  readily  three  and  four 
plows  will  be  found  to  be  the  best  pay- 
ing investment. 

Gas  power — the  stationary  gas  en 
gine  and  the  tractor — will  be  the  means 
of  revolutionizing  agricultural  methods 
and  farm  life  to  a  much  greater  extent 
than  has  been  true  of  any  other  farm 
machine.  It  will  solve  more  satisfac 
toril}^  the  big  problems  of  labor  and 
power.  It  will,  of  course,  require  a 
better,  more  up-to-date  organization  of 
farm  operations,  but  the  whole  effect 
of  farming  with  mechanical  power — 
power  farming — will  be  to  make  farm 
work  easier  and  more  profitable,  noz 
for  the  farmer  alone,  but  for  his  wifv3 
and  children  as  well.  It  will  also  mean 
that  more  boys  and  girls  that  really 
should  stay  on  the  farm,  will  remain 
there.  The  adaptation  of  mechanical 
power  to  farm  work  is  the  biggest  sin- 
gle thing  that  has  ever  come  to  the  aid 
of  the  farmer  to  make  his  work  less 
of  a  drudgery  and  his  profits  greater. 


The  Agricultural  Student. 


169 


THE  DESCENT  OF  THE  TRACTOR 

Horsepower  at  the  Drawbar  of  the  Tractor  Costs  But  $90. 

GEORGE  P.  WHITSETT,  Chicago,  Illinois 


IT  is  proper  to  speak  of  the  descent 
of  the  light  tractor,  for  the  small 
oil-burning  form  of  farm  power  which 
has  attracted  wide  attention  during  the 
last  twelve  months  was  reached  only  by 
degrees  after  the  large  tractor  designed 
for  farm  operations  on  a  large  scale  had 
been,  perfected.  It  is  not  difficult  to 
understand  why  the  large  tractor 
should  be  produced  first,  for  large  farm- 
ers are  more  accustomed  to  watching 


the  average  farmer,  the  manufacturer 
reached  it  by  degrees.  As  he  came 
dowm  from  the  30-60  H.  P.  tractor  he 
produced  the  20-40,  15-30,  12-25,  10-20 
and  8-16.  The  small  tractor  not  only 
immediately  attracted  the  attention  of 
farmers  and  editors,  but  it  started 
something  among  the  manufacturers 
The  field  soon  became  full  of  small 
tractor  makers.  Men  began  to  have 
visions  of  a  tractor  on  every  farm,  with 


"A  Tractor  With 

the  leaks  in  their  profits  and  are  finan- 
cially prepared  to  make  any  changes 
for  cheapening  and  improving  their 
methods. 

Just  as  the  large  tractor  was  pro- 
duced to  meet  the  specifications  of  the 
large  farmer,  so  the  light  tractor  has 
arrived  upon  orders  from  the  average 
farmers  with  the  average  sized  farms. 
The  small  farmer  became  power  hun- 
gry when  he  saw  the  factory  methods 
which  the  large  farmer  w^as  able  to 
inject  into  his  farming  after  he  was 
equipped  with  mechanical  power. 

In  his  effort  to  build  a  tractor  for 


Guiding  Device." 

immense  profits  for  the  manufacturer 
who  could  get  in  the  field  first  with  a 
successful  machine.  This  activity  was 
not  limited  to  reputable  and  expe- 
rienced companies,  but  men  who  had 
never  made  a  tractor,  or  any  kind 
of  farming  machine,  set  out  for  the 
tractor  gold  field.  Already  there  are 
more  than  one  hundred  makes  of  small 
tractors  being  built. 

The  light  tractor  is  here,  however. 
It  does  the  work  and  stands  up  under 
severe  farming  conditions,  and  the 
farmer  can  safely  invest  in  it  if  he 
makes  a  wise  selection.    This  wise  se- 
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lection  is  the  hard  job,  but  we  have  a 
feeling  that  the  farmer  will  come  out 
all  right.  A  man  from  the  U.  S.  De- 
partment of  Agriculture  told  me  not 
long  ago  that  in  studying  complaints 
of  tractor  owners  he  found  in  the  neigh- 
borhood of  one  hundred  farmers  who 
had  bought  a  very  light,  very  cheap 
tractor,  which  had  stood  up  only  about 
a  year,  and  which  is  now  no  longer 
manufactured.    Yet,  he  said,  hardly  a 


An  Expensive  Farm  Power. 


man  was  sorry  or  dissatisfied,  but  was 
glad  he  had  made  the  purchase.  "'We 
have  learned  a  lot  about  running  a 
tractor,'  they  said,  in  effect,  "and  now 
we  can  buy  a  good  one,  which  we  are 
going  to  do." 

The  farmer  is  a  pretty  hard  man  to 
fool,  and  Ave  do  not  believe  he  can  be 
fooled  in  the  tractor  game  very  long. 
Practically  the  only  dangers  are  that 
he  will  buy  from  a  company  which  can 
not  furnish  him  with  extra  parts  quick 
enough  through  its  dealers,  that  he  will 
buy  from  a  concern  which  will  pass  out 
of  business  in  a  year  or  so,  leaving  him 
an  orphan  tractor  on  his  hands,  and 
that  he  will  buy  some  one  of  the  nu- 
merous freak  tractors  which  are  suited 
only  to  some  special  condition,  and 
which  do  not  apply  economically  to  the 
rank  and  file  of  his  power  jobs. 

Take,  for  instance,  the  great  variety 
of  "basic"  ideas  in  driving  the  tractor. 
If  you  will  look  over  the  field,  you  will 
find  at  least  nine  different  arrangements 
employed  forgiving  the  tractor  traction. 


You  will  find  several  instances  of  single 
drive  wheels  occupying  various  rela- 
tive positions  in  the  tractor's  anatomy, 
as  follows:  In  one  instance  the  drive 
wheel  will  be  located  at  the  rear  on 
one  side ;  again  it  will  be  at  one  side 
in  front;  and  in  other  instances  it  will 
be  behind  , occupying  a  half-way  posi- 
tion. In  most  of  these  instances  we 
have  a  three-wheel  tractor  and  a  one- 
wheel  drive.  There  is  one  known  in- 
stance of  attempting  to  have  two  drive 
wheels,  but  to  have  them  in  front — 
front  driven  and  rear  steered.  One 
tractor  was  at  least  partly  developed 
with  four  wheels  and  every  one  a  driver. 
It  is  said  that  this  tractor  could  walk 
on  water  or  climb  trees,  so  powerful 
and  efficient  was  its  driving  mechanism, 
but  the  cost  of  building  it  was  prohibi- 
tive. 

At  least  three  types  of  caterpillar 
propulsion  are  in  use:  one  with  two 
tracks  behind  and  two  small  wheels  in 
front ;  another  w^ith  one  track  behind, 
centrally  located  ;  and  still  a  third  with 
no  front  or  rear  wheels,  just  the  eater- 


Horses  Eat  All  the  Year  'Round. 


pillar  tracks.  Finally,  we  have  what 
many  people  call  the  standard  way  to 
drive  a  tractor,  namely,  two  front 
wheels  and  two  drive  wheels  in  the 
rear. 

Authorities  say  that  if  you  will  ana- 
lyze the  special  constructions  suggested 
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above,  you  will  find  that  they  have 
been  designed  for  some  special  purpose 
or  condition.  Some  types  are  particu- 
larly fitted  for  some  one  form  of  work, 
like  plowing,  but  will  fall  down  miser- 
ably if  put  to  work  dragging  heavy 
harrows  over  plowed  surfaces.  Some 
types  are  designed  to  fit  some  specific 
conditions,  such  as  bogs,  sandy  soil  or 
steep  hills. 

The  next  few  years  will  doubtless  see 
the  tractor  industry  go  through  a  pe- 


When  the  Horses'  Work  Is  Done  You  Still 
Have  to  Take  Care  of  Them. 

riod  of  refinement,  such  as  the  automo- 
bile business  has  recently  endured,  and 
it  is  the  opinion  of  many  that  most 
of  the  highly  specialized  types  will  be 
weeded  out.  It  looks  reasonable  that 
the  standard  tractors  which  will  fit  the 
average  conditions  perfectly  and  fit 
fairty  well  special  conditions,  grading 
off  on  either  side,  will  be  the  tractors 
which  will  commend  themselves  to  gen- 
eral use  and  which  will  represent  the 
type  when  it  is  finally  fixed. 

A  great  many  manufacturers,  in  theii^ 
haste  to  produce  a  light  tractor,  have 
mounted  a  gasoline  engine,  apparently 
not  stopping  to  think  that  gasoline  is 
a  costly  fuel  and  growing  scarcer  every 
year.  On  the  other  hand,  some  of  the 
makers  who  have  been  with  the  tractor 
from  the  beginning  have  been  working 
for  years  on  engines  that  will  burn 
kerosene  and  the  cheaper  petroleum 
products.    The  head  of  the  manufac- 


turing department  of  a  large  oil  com- 
pany stated  recently  that  this  country 
is  facing,  within  the  next  few  years, 
the  greatest  gasoline  shortage  it  has 
ever  known.  He  also  said  that  the  new 
process  of  refining  enables  the  manu- 
facturer to  convert  from  50  to  60  per 
cent  of  the  crude  oil  into  the  finished 
products  of  kerosene  and  gasoline — the 
relative  amounts  of  kerosene  and  gaso- 
line breaking  about  even.  When  we 
consider  that  there  are  already  two 
million  automobiles  in  .his  country  and 
hundreds  of  thousands  of  stationary 
and  portable  engines  burning  gasoline 
alone,  we  can  see  how  opportune  it  will 
be  to  have  the  farmer's  tractor  operate 
on  the  more  plentiful  and  cheaper  fuel 
— kerosene.  Even  now  the  difference  in 
demand  is  shown  by  the  fact  that  kero- 
sene sells  for  practically  one-half  as 
much  a  gallon  as  gasoline. 

In  addition  to  its  attractive  price, 
kerosene  has  many  other  merits.  Con- 
trary to  popular  belief,  it  actually  con- 
tains more  heat  units  than  gasoline,  and 
hence  can  furnish  more  power  at  a 


The  Tractor  in  Its  Little  Shed  Needs  No 
Attention. 

cheaper  price  for  the  farmer  who  has 
a  kerosene-burning  engine.  Further- 
more, there  is  not  so  great  a  waste  from 
evaporation  when  kerosene  is  used  as 
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when  gasoline  is  the  fuel.  One  of  the 
most  noticeable  qualities  of  gasoline  is 
its  rapid  evaporation,  and  it  is  no  com- 
fort or  profit  to  the  tractor  owner  to 
see  this  most  expensive  of  tractor  fuels 
pass  up  into  thin  vapor.  It  is  this  very 
evaporation  which  makes  gasoline  such 
a  dangerous  commodity  to  keep  about 
the  premises.  Fire  insurance  rates  must 
be  increased  if  gasoline  is  kept  around 
the  place. 

These  are  the  main  considerations 
which  interest  the  average  farmer,  as 
he  is  already  convinced  that  the  high 
cost  of  horse  and  horse  feed  are  get- 
ting such  as  to  make  him  take  a  lively 
and  growing  interest  in  tractors.  He 
probably  does  not  know  that  the  aver- 
age horse,  while  working  only  one  hun- 


dred days  a  year,  consumes  the  returns 
from  five  acres  of  land,  and  that  for 
every  eight  horses  kept  on  the  farm 
a  forty  must  be  devoted  to  their  nour- 
ishment, but  he  does  know  that  keeping 
horses  is  expensive. 

As  soon  as  the  farmer  finds  out  for 
sure  that  a  horse  power  at  the  drawbar 
in  horsefiesh  costs  on  an  average  $150, 
while  a  drawbar  tractor  horsepower 
costs  from  $85  to  $90,  and  when  he  puts 
this  figure  along  with  the  saving  he 
can  make  in  fuel,  then  the  slogan,  ''A 
tractor  on  every  farm,"  will  be  pretty 
hastily  realized. 

We  believe  in  the  farmer  and  in  the 
tractor,  and  we  think  the  two  are  going 
to  get  together. 


Drawbar  Tractor  Horsepower  Costs  But  $85  to  $90. 
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THE  RELATIVE  ECONOMY  OF  GASOLINE  AND  KEROSENE 

When  Used  as  Fuels  in  Internal  Combustion  Engines. 

GEORGE  W.  McCUEN,  Ohio  State  University 


THE  internal  combustion  engine  lias 
come  to  stay,  and  has  met  with 
great  success  as  a  means  of  supplying 
power  for  the  various  needs  on  and 
about  the  farm.  The  internal  combus- 
tion engine  differs  from  the  steam  en- 
gine in  two  essential  particulars.  In 
the  first  place,  the  medium  used  is  air, 
and  in  the  second  place,  the  fuel  is 
burned  directly  in  the  cylinder.  Never- 
theless, it  is  the  heat  generated  by 
the  burning  fuel  that  does  the  work. 

A  great  variety  of  fuels  are  used  in 
internal  combustion  engines,  and  the 
most  important  of  these  are  derived 
from  petroleum.   Crude  oil  as  it  comes 


enormous  consumption  of  gasoline,  the 
manufacturers  have  designed  and 
placed  on  the  market  engines  adapted 
for  the  burning  of  kerosene  and  attach- 
ments for  converting  gasoline  burning 
engines  into  kerosene  engines. 

The  conversion  of  a  gasoline  engine 
into  a  kerosene  or  distillate  burning 
engine  may  be  accomplished  in  two 
ways.  The  first  method  is  to  simply 
change  the  carburetor  or  mixer,  and 
the  second  method  is  to  obtain  the 
regular  attachments  necessary  for  the 
change  from  the  manufacturer  of  the 
engine  in  question.  These  parts  gener- 
ally consist  of  a  new  cylinder  head, 


Pennsylvania  Crude. 

Western  Crude. 

Product. 

Per  Cent. 

Product. 

Per  Cent. 

Gasoline                     .  , 
-r>      •  Commercial 
Benzine        ^  t 

,1  Gasoline  

aptha 

Kerosene  

16  - 18 
45  -  52 
15  - 18 
16-18 

Gasoline       ^            •  -, 
T~,      .  Commercial 
Benzine  -,■ 

^-^    ,1  Gasoline  

]S  aptha 

2.5  -  5 

35  -  40 
30  -  35 
22  -  26 

Lubricants  

Besidium  

Eesidium  

from  the  ground  is  unfit  for  use  and 
must  be  refined  either  wholly  or  in 
part.  The  principal  products  of  pe- 
troleum used  for  fuel  in  gas  engines 
are  obtained  by  a  process  of  fractional 
distillation  in  which  the  oil  is  main- 
tained at  a  certain  temperature,  or 
within  a  given  narrow  range  of  tem- 
peratures, until  as  much  as  possible  will 
vaporize.  The  vapor  is  condensed  and 
received  iu  containers. 

An  inspection  of  table  No.  1  will-  shoAv 
the  relative  percentage  of  the  different 
products  obtained  from  crude  oil. 

It  is  clearly  seen  that  a  greater  per- 
centage of  kerosene  is  obtained  from  the 
distillation,  and  in  connection  with  the 


having  the  kerosene  carburetor  cast  in- 
tegral with  it;  a  device  for- preheating 
the  air  for  the  mixture  and  parts  for 
changing  the  method  of  governing  from 
hit-and-miss  to  that  of  volume  govern- 
ing. On  some  engines  a  fuel  pump  will 
be  necessary  to  supply  the  kerosene  to 
the  carburetor. 

When  using  the  lower  grades  of  fuel 
the  engine  requires  a  trifle  more  atten- 
tion just  after  starting,  until  it  becomes 
warmed  up ;  after  that  the  two  types 
of  engines  will  require  about  the  same 
attention. 

With  the  lower  grades  of  petroleum 
products  for  fuel,  water  must  be  in- 
jected with  the  mixture  to  prevent  pre- 
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ignition,  and  the  amount  injected  varies 
with  the  load  the  engine  is  pulling. 
The  calculations  are  based  on  the  horse 
power  hour. 

Table  No.  2  is  made  up  from  data 
obtained  from  tests  on  three  different 
six  horse  power  engines.  Engine  No.  1 
was  a  cheap  grade  engine  and  was  con- 
verted into  a  kerosene  burning  engine 
by  changing  the  mixer  only.  Engine 
No.  2  was  a  high  grade  engine  and  was 
changed  from  burning  gasoline  to  kero- 
sene by  changing  cylinder  head  method 
of  governing,  adding  a  fuel  pump  and 
a  device  for  preheating  the  air  for  the 
mixer.  Engine  No.  3  was  a  typical 
high  grade  kerosene  burning  engine. 

Engines  Nos.  2  and  3  having  pre- 
heated air  for  the  mixture,  were  able 


to  take  their  loads  on  kerosene  as  soon 
as  the  exhaust  pipe  was  sufficiently 
warm  to  heat  the  air,  while  engine  No. 
1  had  to  be  well  warmed  up  on  gasoline 
before  turning  in  kerosene  as  a  fuel. 
All  engines  were  started  on  gasoline. 

It  is  seen  that  the  cost  of  operating 
one  hour  was  much  less  for  kerosene 
than  for  gasoline.  However,  it  should 
be  borne  in  mind  that  the  kerosene  en- 
gine requires  a  little  more  attention 
after  starting,  while  the  gasoline  en- 
sine  reauires  none  whatever,  so  if  the 
period  of  operation  is  of  a  short  dura- 
tion, gasoline  is  the  better  of  the  two 
fuels,  while  kerosene  adapts  itself  for 
periods  of  long  duration  and  the  cost 
of  operation- is  much  less. 


Engine. 

Fuel. 

Fuel  Consumption  ih  Pints 
Per  H.  P.  Hour  at 
Various  Loads. 

Cost  of  Operating  Per  Hour 
in  Cents  on  Different 
Fuels. 

Gasoline,  16c;  Kerosene,  8c 
Per  Gallon. 

% 

Full 

1/2 

% 

Full 

No.  1 
No.  1 
No.  2 
No.  2 
No.  3 

Kerosene   

Gasoline   

1.502 
2.032 
1 . 423 
1.854 
1.270 

1.185 

1.620 

1.17 

1.235 

1.033 

1.09 
1.330 
1.068 
1.311 
.925 

.994 
1.354 

.988 
1.192 

.935 

1 

4.50 
3.09 
4.27 
2.77 
1.90 

7.09 
4.86 
7.03 
3.71 
3.09 

9.70 
5.97 
9.60 
5.90 
4.16 

11.93 
8.14 

11.85 
7.15 
5.60 
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SANITATION  IN  THE  RURAL  DISTRICTS 

How  the  Septic  Tank  Prevents  the  Spread  of  Disease  Germs. 

HARRY  C.  RAMSOWER,  Professor  of  Agricultural  Engineering,  Ohio  State  University 


THE  city  chveller  has  little  occasion  to 
be  troubled  with  questions  of  sani- 
tation as  related  to  water  supply  and 
sewage  disposal,  except  in  so  far  as  he 
may  be  called  upon  to  pay  his  share  of 
taxes  levied  for  the  construction  and 
support  of  these  necessary  improve- 
ments. He  pours  the  waste  water  from 
his  home  into  the  sewer  and  the  city 
does  the  rest. 

How  different  in  the  country!  Not 
only  must  the  freeholder  supply,  at  his 
own  expense,  the  water,  both  hard  and 
soft,  which  his  family  and  livestock 
require,  but  he  must  take  care  of  the 
waste  water  from  the  house  and  barn. 
For  generations  this  has  been  regarded 
as  a  simple  task.  The  well  has  been 
dug  or  drilled,  a  common  hand  pump 
put  in.  and  the  job  completed  once  for 
all.  The  privy  was  constructed  in  some 
sheltered  place  and  left  to  the  care 
of  the  women  of  the  household. 

However,  though  sentiment  changes 
slowly  among  rural  people,  it  has  begun 
to  change  in  respect  to  these  two  factors 
which,  in  the  end.  affect  the  economy  of 
farm  life  to  a  larger  degree  than  we 
have  been  Avilling  to  believe.  We  are 
no  longer  satisfied  to  see  the  housewife 
go  to  the  distant  well  or  spring  and 
carry  bucket  after  bucket  of  water  for 
household  use.  We  have  discovered 
that  energy  and  strength  consumed  in 
this  way  could  be  better  utilized  in 
other  directions.  As  a  result,  we  want 
the  water  in  the  house.  And  once  the 
water  is  brought  into  the  house,  we 
want  a  bathroom,  completely  eciuipped. 
which  brings  us  face  to  face  with  the 
problem  of  sewage  disposal. 

The  first  method  for  caring  for  the 
household  wastes  that  appealed  to  those 


desiring  something  of  the  sort,  was  by 
means  of  the  cesspool.  This  consisted 
of  nothing  but  a  hole  in  the  ground, 
walled  up  with  loose  stones,  the  bottom 
being  left  open.  The  material  entering 
the  pool  seeped  through  the  walls  and 
at  the  bottom  into  the  surrounding  soil. 
It  cannot  be  denied  that  the  cesspool 
worked,  and  to  all  appearances  worked 
well,  in  the  majority  of  cases.  But, 
there  is  an  element  of  danger  in  its  use 
which  must  not  be  overlooked.  The 
vein  supplying  the  drinking  water  is 
usually  not  far  away  and  if  by  chance 
a  visiting  friend  or  a  member  of  the 
family  should  discharge  disease  produc- 
ing germs,  as  that  of  typhoid  fever  into 
the  sewage  system,  what  assurance  is 
there  that  the  same  will  not  find  its 
way  into  the  well,  and  from  there  into 
the  digestive  systems  of  every  member 
of  the  family  ?  There  is  a  better  way  to 
deal  with  this  risk. 

The  septic  tank  has  come  to  be  re- 
garded as  the  best  method  for  taking 
care  of  sewage  disposal  from  single 
residences  or  from  large  apartment 
houses.  There  are  a  number  of  tanks 
that  seem  to  be  giving  perfect  satisfac- 
tion, but  in  this  article  I  shall  describe 
one  which  has  recently  been  installed 
by  one  of  our  state  institute  speakers. 
The  accompanying  diagram  shows  the 
general  plan  of  construction  of  this 
particular  septic  tank.  The  tank  is  10 
feet  long,  1  feet  wide  and  4  feet 
deep,  divided  into  three  equal  com- 
partments. The  two  middle  partitions 
extend  to  the  top.  but  fitting  rather 
loosely,  so  that  air  may  pass  from  one 
compartment  to  the  other.  Vitrified 
paving  blocks  were  used  in  construc- 
tion, being  plastered  on  the  inside  and 
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bottom  with  a  1-1  mixture,  the  surface 
then  being  finally  washed  with  a  pure 
cement  wash,  making  the  walls  almost 
as  smooth  as  marble.  When  the  tank 
was  finished  a  plank  covering  was  laid 
over  the  top  and  this  covered  with  rein- 
forced concrete. 

From  the  drawing  it  will  be  seen 
that  the  tank  is  located  within  20  inches 
of  the  foundation  of  the  house.  Cov- 


the  second  chamber  through  the  connec- 
tion shown.  The  third  chamber  is  filled 
in  like  manner.  After  the  first  chamber 
becomes  filled,  the  anaerobic  bacteria 
begin  their  work.  They  attack  the  solid 
matter,  a  part  of  which  rises  to  the  top, 
forming  a  thick  leathery  scum  over  the 
surface  excluding  both  air  and  light. 
These  bacteria  work  best  in  the  absence 
of  both  air  and  light.   They  continue  to 
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A  Septic  Tank  in  Successful  Operation  for  Several  Years. 


ered  with  two  feet  of  earth  with  a 
flower  bed  on  top  there  is  absolutely  no 
odor  coming  from  the  tank  at  any  time. 

The  sewage  from  the  house  is  taken 
into  the  first  compartment  through  the 
tile  shown,  the  inlet  ending  with  a  T- 
joint,  the  lower  branch  of  the  T  extend- 
ing below  the  surface  of  the  liquid  so 
as  to  allow  ventilation.  The  first  cham- 
ber gradually  fills  as  sewage  from  the 
house  is  discharged  into  it,  and  when 
nearly  full  it  begins  to  seep  over  into 


attack  the  solid  matter  that  enters  the 
tank,  decomposing  and  practically  elim- 
inating it.  The  action  becomes  more 
complete  in  the  second  compartment, 
though  but  little  solid  matter  finds  its 
way  into  this  chamber.  If  there  be  any 
solid  matter  taken  into  the  third  com- 
partment it  is  further  decomposed  by 
the  action  of  the  same  bacteria.  The 
liquid  into  the  outlet,  which  consists  of 
ordinary  drain  tile  the  majority  of  the 
way,  leading  into  a  stream  some  300 
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feet  away.  As  the  liquid  emerges  from 
the  end  of  this  tile  it  is  said  to  be  as 
clear  as  crystal,  absolutely  odorless, 
and  in  the  opinion  of  the  owner  of  the 
tank  and  of  the  members  of  the  Board 
of  Health  who  have  examined  the  in- 
stallation, to  be  practically  pure.  Un- 
doubtedly while  passing  through  this 
line  of  drain  tile  it  is  further  purified 
by  the  action  of  aerobic  or  nitrifying 
bacteria. 

Septic  tanks  are  constructed  on  the 
same  general  plan,  being  composed  of 
only  one  chamber,  which  represents  a 
little  less  work  and  expense  in  construc- 
tion, but  perhaps  is  not  quite  as  satis- 
factory from  every  point  of  view  as  the 
double  or  triple  chambered  tank. 

It  may  be  said  that  a  tank  similar  to 
this  which  has  been  in  operation  for 
eight  years,  and  which  has  taken  care 
of  sewage  from  a  three-family  apart- 
ment, was  opened  for  examination  and 
for  cleaning  purposes.  A  leathery  scum 
some  two  or  three  inches  in  thickness, 
was  found  in  the  first  compartment  and 
in  the  bottom  of  this  section  there  was 
not  to  exceed  a  double  handful  of 
sludge.  In  the  second  compartment 
there  was  very  little  scum  and  prac- 
tically no  sludge.    In  the  third  com- 


partment there  was  neither  scum  nor 
sludge.  The  owner  of  the  tank  above 
described  feels  that  he  will  not  have  to 
open  the  tank  for  cleaning  purposes  for 
at  least  ten  years. 

There  is  always  a  considerable 
amount  of  gas  escaping  from  the  de- 
composing solids  for  which  a  vent  must 
be  supplied.  In  this  case  the  gases 
were  permitted  to  pass  back  through 
the  inlet  pipe,  going  through  the  upper 
branch  of  the  T- joint  and  passing  out 
the  soil  pipe  at  the  house.  I  would  not 
regard  this  as  the  best  plan  of  taking 
care  of  these  escaping  gases.  It  Avould 
be  better,  it  seems,  if  they  could  be 
taken  into  the  outlet  drain,  which 
would  be  just  as  satisfactory  from 
every  point  of  view  and  would  avoid 
the  danger  of  taking  these  gases  into 
the  house  through  the  soil  pipe.  While 
there  might  not  be  any  danger  in  this 
scheme,  yet  there  is  a  possibility  of 
gases  escaping  into  the  house. 

It  will  be  evident,  I  think,  that  the 
construction  of  a  tank  of  this  sort  is 
so  far  superior  to  the  common  cesspool 
that  no  one  installing  a  complete  water 
supply  system  in  a  country  home  should 
consider  the  installation  of  anything 
else. 
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HOLLOW  TILE  FOR  FARM 

Fireproof  Material  That  Is 

SAMUEL  W.  PHILLIPS,  ' 

IF  there  is  any  place  where  buildings 
should  be  almost  indestructible  it  is 
on  the  farm.  There,  of  all  places,  build- 
ings are  subject  to  extreme  heat  or  cold, 
moisture,  decay  and  the  danger  of  fire. 
The  comfort  of  our  rural  families  de- 
mands a  house  built  proof  against  these 
ravages.  The  comfortable  and  safe 
housing  of  stock  and  the  proper  storing 
of  crops,  make  such  permanent  con- 
struction equally  imperative.    The  cost 


BUILDING  CONSTRUCTION 

Adaptable  to  Many  Uses. 

15,  Ohio  State  University 

work  with  on  any  building,  larg^  or 
small.  For  years  hollow  tile  have  been 
used  in  skyscraper  and  factory  construc- 
tion. What  better  than  this  durable, 
fireproof  and  most  economical  of  all 
building  materials  could  be  selected  for 
use  on  the  farm? 

Hollow  tile  was  presented  to  the 
farmer  several  years  ago.  The  statis- 
tics of  the  manufacturers  show  that  the 
tile  has  since  been  gaining  steadily  in 


Hollow  Tile  Gives 

of  safe  construction  returns  itself  many 
fold  in  losses  saved. 

Hollow  tile  is  slowly  but  surely  com- 
ing to  be  recognized  as  the  material 
which  meets  the  exacting  requirements 
on  the  farm.  In  the  process  of  making 
it  is  burned  in  an  intense  heat  and  made 
so  hard  and  compact  as  to  withstand 
great  pressure.  It  is  likewise  impervious 
to  moisture — an  additional  advantage, 
which  we  will  at  once  recognize  in  cer- 
tain farm  structures,  notably  the  silo. 
The  nature  of  the  finished  product, 
which  can  be  broken  accurately  with  a 
chisel  or  heavy  trowel,  makes  it  easy  to 


/armth  in  Winter. 

favor.  It  is  equally  popular  in  all  sec- 
tions. North,-  South,  East  and  'West,  for 
hollow  tile  is  peculiarly  adapted  to  all 
climates. 

It  is  most  interesting  to  note  the  many 
and  varied  ways  in  which  the  tile  is  be- 
ing economically  used.  In  this  state, 
the  first  use  to  which  hollow  tile  was 
put  agriculturally  was  in  silo  building. 
It  has  been  found  that,  through  the 
coldest  winters  and  driest  summers,  the 
ensilage  in  these  modern  silos  has  been 
kept  sweet  and  juicy  and  free  from 
mold. 

Among  other  uses,  dairy  barn  con- 
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struction  stands  out  prominently.  Mod- 
ern chicken  houses  and  hog  houses  are 
also  noted  extensively.  In  all  of  these 
buildings,  as  in  dairies,  creameries,  milk 
houses,  etc.,  the  question  of  sanitation 
is  of  utmost  importance.  There  is  no 
building  material  that  meets  this  re- 
quirement nearly  as  well  as  this  hard- 
burned,  non-absorbent,  hollow  tile. 

Its  use  also  in  a  small,  but  important, 
Ohio  farm  structure  is  particularly  in- 
teresting. I  have  reference  to  the  corn 
crib.    For  the  crib  a  special  inverted 


with  equal  advantage  behind  inde- 
structable  hollow  tile  walls.  In  con- 
structing oat  bins,  for  example,  silo  tile 
is  used,  with  the  addition  of  steel  rein- 
forcing bands.  This  makes  an  absolutely 
tight  bin,  thus  insuring  the  best  color 
to  the  oats. 

Not  alone  is  hollow  tile  used  in  util- 
ity buildings  on  the  farm,  such  as  those 
we  have  mentioned,  but  also  in  machin- 
ery and  engine  houses,  garages,  tool 
sheds,  ice  houses,  carriage  houses  and 
manure  sheds.    It  is  also  gaining  in 


Dairy  Bam  and  Silo  of  Hollow  Tile. 


"V"  shaped  tile  is  made,  about  l^/o 
feet  long.  These  are  supported,  one 
above  the  other,  at  a  given  distance,  in 
grooves  in  tile  columns.  This  permits 
the  necessary  ventilation,  but  excludes 
everything  undesirable.  The  crib  can 
be  built  in  sections  to  any  size  desired. 
A  steel  roof,  with  weather-proofed 
openings  for  filling,  and  steel  doors, 
conveniently  arranged  at  the  side  for 
removing  corn,  are  provided.  This  type 
of  crib  has  many  obvious  advantages, 
and  will  hold  shelled,  as  well  as  ear 
corn.    Other  grains  are  being  stored 


favor  for  the  home  side  of  farm  life. 
Dotted  all  over  the  state  are  farm 
houses  of  hollow  tile,  every  one  as  at- 
tractive, durable  and  fire-safe  as  the 
most  modern  city  residences.  There  are 
very  pleasing  indications  in  this  to  those 
who  study  the  problems  of  farm  life. 
Such  beautiful,  comfortable  homes  will 
unquestionably  exercise  an  influence  in 
keeping  the  girls  and  boys  on  the  farm. 
Is  it  not  fair,  too,  to  give  the  mother 
of  these  children  the  comforts  she  so 
well  deserves?  And  a  hollow  tile  home 
is  the  most  economical  after  all.  It  lasts 
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for  generations,  needs  no  painting  or 
repairs,  and  most  assuredly  can  be  kept 
warm  in  the  severest  weather  at  the 
least  cost.  From  a  fire-safe  standpoint 
hollow  tile  is  in  a-  class  by  itself. 
Such  modern  buildings  considerably 


enhance  the  value  of  farm  property.  A 
hollow  tile  home  or  utility  'building  is 
a  permanent  asset.  Farmers  are  more 
and  more  coming  to  recognize  the  many 
benefits  and  economies  of  this  building 
material. 
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PERMANENT  CONSTRUCTION  FOR  FARM  BUILDINGS 

Concrete  Is  Weatherproof  and  Makes  a  Strong  Structure. 

FREDERICK  W.  IVES,  Professor  of  Farm  Architecture,  Ohio  State  University 


PROGRESSIVE  people  are  builders. 
Every  great  advance  in  history  has 
left  in  its  train  monuments  to  mark  its 
progress.  Some  of  the  people  have  left 
as  monuments  wonderful  and  beautiful 
buildings  of  such  good  construction  as 
almost  to  resist  the  elements ;  so  good 
that  many  are  practically  intact.  These 
master  builders  knew  the  most  endur- 
ing materials  and  used  them.  Concrete, 
brick  and  granite  have  come  through 
the  ages  intact.  Stone  is  practicable 
for  farm  buildings  in  but  few  localities. 
It  is  used  largely  for  foundations.  Fre- 
quently we  will  find  small  buildings, 
such  as  smoke  houses,  built  of  field 
stone,  but  rarely  do  we  find  barns  of 
stone.  Cut  stone  is  costly  and  hence 
could  not  be  considered  for  the  aver- 
age farm. 

Brick  and  tile  construction  is  looked 
upon  with  favor  as  a  good,  permanent 
and  reasonably  priced  building  mate- 
rial. Tile  especially  has  attracted  at- 
tention on  account  of  its  fire-resisting 
qualities,  its  strength,  lightness  and 
dead-air  space  insulating  feature.  Tile 
has  a  considerable  advantage  oA^er  brick 
in  the  matter  of  time  consumed  in  lay- 
ing, if  the  masons  are  reasonably  fa- 
miliar with  it. 

Concrete,  when  properly  handled  and 
made  of  good  cement  and  aggregates, 
is  almost  indispensible  in  modern  build- 
ing construction.  It  is  fire-proof, 
weather-proof,  and  with  the  addition 
of  proper  metal  reinforcement  makes 
a  very  economical  and  strong  structure. 
Its  most  valuable  property  is  the  readi- 
ness with  which  it  may  be  molded  into 
almost  any  conceivable  shape.  Its 
adaptability  makes  it  serve  equally  Avell 
for  tanks  and  cisterns,  or  sidewalks. 


fence  posts  or  culverts.  In  fact,  so  wide 
is  its  use  that  the  mistake  is  commonly 
made  of  assuming  that  anyone  can  make 
and  use  it  without  instruction  or  train- 
ing. This  has  led  to  much  poor  work 
and  occasionally  a  disastrous  failure 
and  consequent  condemning  of  an  other- 
wise good  material. 

Average  practice  will  show  that 
frame  construction  is  good  for  about 
15  to  20  years,  taking  into  account 
heavy  fire  losses,  weathering  and  gen- 
eral wear  and  tear  due  to  use.  There 
are  many  exceptions  to  this,  of  course. 

Buildings  of  a  more  permanent  char- 
acter and  costing  but  little  more  than 
frame,  will  average  40  years  or  better; 
some  authorities  putting  100  years  as 
the  life  of  a  very  average  brick  and 
concrete  building.  There  is  no  doubt 
that  careful  construction  would  equal 
that  always.  Insurance  rates  and  main- 
tenance cost  are  reduced  to  a  minimum 
only  m  permanent  and  durable  struc- 
tures. 

The  modern  movement  in  farm  sani- 
tation is  demanding  sanitary  structures 
as  well  as  means  for  water  supply  and 
sewage  disposal.  In  this  movement, 
concrete  has  a  big  part  to  play.  Sani- 
tary and  rat  and  vermin  proof  floors, 
septic  tanks,  well  casings,  spring  houses, 
water  storage  tanks  are  all  successfully 
being  built  of  concrete.  These  are  all 
permanent  improvements,  and  as  such, 
call  for  careful  and  thoughtful  planning 
and  construction. 

For  economy  in  concrete  construction 
it  is  necessary  to  plan  not  only  the 
structure  itself,  but  the  forms  and  plant 
for  mixing  and  delivering  the  concrete. 
Much  material  may  be  wasted  in  walls 
made  heavier  than  necessary,  or  in  the 
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use  of  masses  of  materials  where  rein- 
forcement would,  give  a  stronger  and 
lighter  construction  at  a  less  cost.  In 
the  matter  of  forms,  unit  construction 
should  be  adopted  so  that  the  greatest 
use  of  the  forms  will  be  obtained  on  any 
one  job.  Or  better,  neighbors  may  plan 
tanks,  silos  and  similar  structures  so 
that  all  may  use  in  turn  the  same  forms. 

Another  economy  is  the  neighborhood 
mixer,  whereby  the  burden  of  first  cost 
may  be  borne  equitably  by  a  group  of 
farmers.    The   mixer,    when  handled 


by  someone  competent  to  do  so.  Usually 
the  worst  failures  of  concrete  are  due 
to  'poor  sand,  gravel  or  stone,  or  more 
specifically,  to  dirt  loam  or  other  vege- 
table matter  mixed  with  them. 

Permanence  in  farm  buildings  then 
means  not  only  the  use  of  those  mate- 
rials known  to  be  of  permanent  char- 
acter, but  a  class  of  workmanship  in 
keeping  with  the  material.  Some 
thought  should  be  given  to  the  princi- 
pal of  good  design,  so  that  the  perma- 
nent structure  will  not  be  an  eyesore. 


Concrete  Feeding  Floor. 


rightly,  not  only  mixes  better  than  can 
be  done  by  hand,  but  does  it  easier, 
faster  and  more  cheaply. 

Careful  selection  and  proportioning 
is  necessary  for  the  best  work.  Hap- 
hazard methods  and  permanent  con- 
struction are  entirely  at  odds.  All  ma- 
terial must  be  measured  and  propor- 
tioned to  fit  the  conditions  under  which 
it  is  to  be  used.  Standard,  well-known 
brands,  such  as  are  advertised  in  the 
best  agricultural  and  engineering  pub- 
lications will  prove  most  satisfactory. 
In  case  of  doubt,  have  the  cement  tested 


As  consumers  of  cement,  American 
farmers  are  now  using  millions  of  bar- 
rels annually.  Its  introduction  upon 
the  farms  of  the  United  States  has  not 
only  eifected  important  economies  by 
the  elimination  of  up-keep  costs  on  all 
types  of  structures,  but  in  many  in- 
stances has  represented  a  direct  saving 
of  much  that  was  formerly  wasted. 
For  example,  a  concrete  feeding  floor 
will  pay  for  itself  in  a  year  or  more 
through  the  saving  of  grain,  as  com- 
pared with  the  wasteful  practice  of 
feeding  grain  upon  the  ground,  where 
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much  of  it  is  lost  by  being  trampled 
into  the  mud  or  dust.  The  same  econ- 
omy applies  in  the  case  of  manure  pits 
and  structures  wherein  grain  is  stored, 
concrete  being  so  impervious  as  to  af- 
ford no  harbor  for  rats,  mice  or  other 
destructive  agencies.  Furthermore,  con- 
crete is  fire-resisting.  It  does  not  shrink, 
warp  or  decay.  These  properties  have 
led  to  the  evolution  of  the  concrete 
silo,  a  huge  jar  of  solid  stone,  which 
can  neither  blow  down  nor  burn.  The 
average  cost  of  concrete  silos  has  been 
$2.50  per  ton  capacity.  They  preserve 
contents  as  well  as  any  other  type  and 
have  become  recognized  by  all  agricul- 
tural institutions  as  economical  and 
satisfactory. 

In  the-  matter  of  small  buildings, 
these  structures,  as  is  the  case  with 
other  structural  work  on  the  farm,  may 
be  built  without  employing  skilled 
mechanics.  Concrete  hog-houses,  barns 
and  poultry  houses  are  becoming  more 
common  from  day  to  day.  In  the  con- 
struction of  barns,  especially  on  dairy 
farms,  sanitary  precautions  are  now 
recognized  as  absolutely  essential,  and 
some  of  these  structures  are  of  unburn- 
able,  impervious  concrete  from  founda- 
tion to  roof.  They  may  be  easily 
cleansed  and,  as  stated  above,  afford 
no  harbor  for  rats  or  other  noxious 
creatures.  Being  non-absorbent,  they 
do  not  accumulate  filth  or  disease 
germs,  as  is  characteristic  of  frame  con- 
struction. Concrete  is  especially  valu- 
able in  barn  floors.  In  some  sections  of 
the  country  entire  barnyards  have  been 
paved  with  concrete.  When  epidemics 
occur  it  has  frequently  been  necessary 


to  destroy  wooden  structures  by  fire  in 
order  that  the  disease  may  be  checked. 
This  has  led  to  the  use  of  concrete  on 
an  extended  scale  in  some  of  the  large 
stockyards  of  the  United  States.  In- 
deed, the  sanitary  properties  of  con- 
crete are  such  that  it  is  recognized  gen- 
erally by  the  medical  profession  as  es- 
pecially desirable  in  the  construction  of 
hospitals. 

The  strength  of  concrete  increases 
with  time  and  in  contact  with  water. 
For  this  reason  the  old-fashioned  wood- 
en watering  tank  or  trough  is  disap- 
pearing. It  is  being  supplanted  by  con- 
crete tanks,  which  also  do  away  with 
the  muddy  surroundings  usually  found 
about  leaking  troughs  of  wood. 

Concerning  the  cost  of  concrete  con- 
struction, many  improvements  can  be 
achieved  at  remarkably  low  cost.  As 
an  illustration,  there  were  manufac- 
tured on  a  large  farm  at  Upland,  Pa., 
some  3^ears  ago,  hundreds  of  concrete 
fence  posts.  The  owner  of  the  farm 
was  obliged  to  purchase  all  his  ma- 
terial, but  notwithstanding  this  fact, 
he  succeeded  in  making  the  posts  at  an 
average  cost  of  281/2  cents  each,  while 
chestnut  posts  in  the  same  vicinity  cost 
as  high  as  35  cents  each.  Here  was  a 
material  saving  over  timber,  with  the 
further  advantage  of  a  post  that  would 
last  indefinitely,  keep  in  better  align- 
ment than  wooden  posts,  and  Avhieh 
could  not  be  destroyed  by  fire. 

Being  a  plastic  material,  concrete 
can  be  cast  in  any  shape  and  soon  hard- 
ens into  indestructible  stone.  Thus,  in 
all  structural  work  on  the  farm  it  has 
proved  to  be  of  the  highest  value. 
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FARM  WATER  AND  LIGHTING  SYSTEMS 

Economical  Methods  of  Providing  Household  Necessities. 

C.  M.  EMERSON,  Columbus,  Ohio 


IF  Colonel  GoetHals,  the  engineer  of 
the  Panama  Canal,  were  given  a  free 
hand  to  put  American  farming  into  the 
highest  state  of  efficiency,  he  would 
provide  the  most  comfortable  and 
healthful  living  conditions  before  he 
started  on  farming  operations  or  even 
the  equipment  for  the  farming.  He 
would  make  farm  living  so  attractive 
that  those  who  were  there  would  want 
to  stay  there,  and  those  who  were  not 
there  would  want  to  come. 

Imagine  an  average  farmhouse  with- 
out modern  improvements  and  conven- 
iences. Picture  to  yourself  an  average 
farmer's  wife  as  she  goes  through  her 
daily  routine.  Follow  every  step  from 
the  time  she  starts  the  fire  in  the  frigid 
kitchen  till  she  lays  wearily  down  her 
last  pair  of  mended  stockings  at  night. 
Now  by  magic  transfer  her  in  her  sleep 
into  a  house  with  just  the  plain  con- 
veniences; a  heating  system,  running 
water,  hot  and  cold,  a  bathroom  with 
a  lavatory,  closet  and  bathtub ;  a  sani- 
tary system  of  sewage  disposal ;  a  power 
plant  that  not  only  pumps  the  water 
but  runs  an  electric  lighting  plant 
with  storage  battery,  a  power  washing 
machine  and  wringer,  a  power  separa- 
tor and  churn,  a  vacuum  cleaner  and 
perhaps  an  electric  flatiron  and  a  little 
motor  to  run  the  sewing  machine. 

This  picture  of  farm  living  is  not 
overdrawn.  In  some  sections  a  fair 
proportion  of  the  farms  have  some  of 
these  life  and  health  saving  improve- 
ments, but  the  number,  compared  with 
the  total  number  of  farms  is  negligible. 

Neither  is  the  saving  in  the  wear  and 
tear  on  a  woman's  life  exaggerated. 
President  Joe  Cook  of  the  Mississippi 
Normal  College,  in  a  bulletin  of  the 


United  States  Bureau  of  Education, 
makes  the  rather  startling  statement 
that  the  average  farmer's  wife  has  to 
lift  a  ton  of  water  a  day.  Here  is  how 
he  figures  it: 

"The  getting  of  the  water  from  the 
source  of  supply  to  the  point  of  appli- 
cation requires  more  manual  labor  than 
any  other  item  of  housekeeping.  The 
water  for  the  kitchen  has  to  be  lifted 
from  the  well,  carried  to  the  kitchen, 
poured  into  a  kettle,  poured  out  of  the 
kettle  into  the  dishpan,  and  from  the 
dishpan  out  of  doors.  This  makes  six 
times  the  water  is  handled;  and  a 
bucket  of  water  containing  three  gal- 
lons, with  the  containing  vessel,  will 
weigh  30  pounds.  "When  this  is  handled 
six  times,  and  three  times  a  day,  the 
total  lifting  is  540  pounds.  The  cooking 
of  three  meals  a  day  on  a  meagre  allow- 
ance of  water  will  necessitate  ten  buck- 
ets, which  will  make,  for  the  cooking 
alone,  800  pounds  of  lifting  per  day. 
When  to  this  is  added  the  water  neces- 
sary for  bathing,  scrubbing  and  the 
weekly  wash,  it  will  easily  bring  the 
lift  per  day  up  to  a  ton,  and  the  lifting 
of  a  ton  a  day  will  take  the  elasticity 
out  of  a  woman's  step,  the  bloom  out  of 
her  cheek  and  the  enjoyment  from  her 
soul." 

No  farm  is  equipped  for  efficient  work 
which  does  not  have  a  comfortable 
house  with  running  water,  hot  and  cold, 
a  complete  bathroom,  a  kitchen  sink, 
laundry  tubs  and  slop  sink,  a  lavatory 
on  the  first  floor  if  the  bathroom  is  on 
the  second,  a  sanitary  system  of  sewage 
disposal  and  a  power  washing  machine. 
These  should  be  classed  a  necessary 
equipment  for  every  farmhouse. 

The  average  consumption  of  water  by 
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stock  is  as  follows :  horses,  5  to  10  gal- 
lons; cattle,  8  to  14  gallons;  liogs,  lYo 
to  2  gallons ;  sheep,  1  to  2  gallons. 

For  bathrooms  the  average  is :  ly^ 
gallons  for  lavatory;  20  to  30  gallons 
for  bath ;  5  to  10  gallons  for  toilet. 

A  three-qnarter  hose  Avith  solid 
stream  nses  6  gallons  per  minute.  It 
takes  8  gallons  to  sprinkle  100  square 
feet  of  lawn,  20  gallons  to  soak  it. 

From  the  above  any  one  can  figure 
the  amount  of  water  needed. 

Human  consumption  of  water  runs 
from  20  to  50  gallons  for  24  hours.  It 
is  safe  to  figure  on  2  gallons  for  each 
person  for  24  hours.  This  covers  all 
household  uses,  cooking,  but  not  laun- 
dry, bathing,  sprinkling  laAvns,  etc.  Es- 
timate for  a  family  as  follows,  5  per- 
sons : 

5  people   125  gallons 

6  horses    48 

5  cows   60 

20  hogs   40 


Total  for  24  hours,  273  gallons 

A  first-class  water  system  for  the 
above  would  be,  for  a  hydro-pneumatic 
system:  one  36-inch  by  8  foot  tank, 
with  all  gauges,  valves,  etc.,  having  a 
total  capacity  of  420  gallons  and  a  net 
water  capacity  of  280  gallons.  Assum- 
ing the  water  in  the  well  to  be  not  over 
20  feet  from  the  surface  of  the  ground, 
the  pump  would  be  a  suction  type.  A 
suction  type  pump  having  a  capacity  of 
300  gallons  per  hour,  driven  by  a  one 
horsepower  gasoline  engine,  would  be 
the  proper  pumping  unit  for  this  size 
plant.  This  outfit  would  cost  $165.  The 
same  tank,  but  with  a  higher  grade 
pump  and  same  engine,  would  cost  $190. 

The  above  plant  is  of  the  type  known 
as  hydro-pneumatic,  and  seems  to  be 
the  most  successful  under  all  conditions. 
There  is  another  system  known  as  the 
pneumatic.    This  system  uses  the  tank. 


but  instead  of  pumping  water  into  the 
tank  and  alloAving  the  water  to  com- 
press the  air  already  in  the  tank,  air 
is  pumped  under  pressure  into  the  tank, 
and  this  air  goes  through  suitable  pipes 
to  an  air  pump  located  at  least  four  feet 
under  water  at  the  source  of  supply. 
With  the  pneumatic  system  there 
must  be  a  pump  at  each  source  of 
water  supply,  while  Avith  the  hydro- 
pneumatic,  proAdding  the  pump  is  a  suc- 
tion type,  one  pump  can  be  made  to 
draAv  Avater  from  tAvo  or  mere  sources, 
as,  for  instance,  from  the  Avell  and  from 
the  cistern.  The  cost  for  installation 
is  about  the  same  for  either  system. 

Electric  Lighting-  Systems. 

Electric  light  is  univorsally  conceded 
to  be  superior  to  any  other  method  of 
artificial  lighting.  It  is  the  safest,  re- 
quiring no  matches  and  liaAdng  no  flame. 
It  is  the  most  healthful,  taking  no  oxy- 
gen from  the  air  and  giAdng  off  no  pro- 
ducts of  combustion  to  pollute  the  air. 
It  is  the  cleanest,  producing  no  soot  and 
making  no  air  currents  AAdiich  deposit 
dust  on  Avails  and  ceilings.  It  is  the 
easiest  to  install,  as  Avires  can  be  run 
almost  anyAvhere,  in  old  houses  as  Avell 
as  ncAv.  It  is  the  handiest,  as  lights  can 
be  located  out  of  reach  and  switches 
placed  AA^hercA^er  most  -.onvenient. 

Electric  flatirons,  toasters,  chafing 
dishes,  shaAdng  mugs,  curling  iron  heat- 
ers and  other  small  heating  and  cooking 
devices  are  fast  becoming  household 
necessities,  and  can  be  operated  from 
storage  battery  systems,  provided  plants 
large  enough  are  installed. 

Until  A^ery  recently  tha  use  of  elec- 
tricity has  been  a  city  luxury.  The  de- 
velopment of  the  gasoline  engine  and 
the  storage  battery  made  the  service  of 
the  isolated  plant  equal  to  that  supplied 
by  the  central  station.  The  Tungsten 
lamp,  Avith  its  Ioav  current  consumption, 
reducing  the  capacity  of  battery  and 
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size  of  engine  and  generator  required, 
and  the  use  of  low  voltage  lamps,  reduc- 
ing the  number  of  cells  of  storage  bat- 
tery required,  have  brought  the  price 
of  the  plant  within  reach  of  the  average 
owner  of  a  farm  or  country  home. 

Speaking  generally,  home  plants  are 
those  where  the  battery  is  filled  during 
the  daytime,  and  the  current  is  used  at 
night,  while  the  generator  is  not  run- 
ning ;  although  the  generator  may  be 
run  and  its  capacity  added  to  that  of 
the  batter,y  when  an  unusual  amount 
of  current  is  required. 

Plant  for  a  house  of  eight  rooms  and 


the  average  farm  would  be  about  as 
follows : 

For  complete  plant,  comprising 
2  H.  P.  gasoline  engine,  dy- 
namo, switchboard,  storage 


battery   $336  00 

Without  engine   $246  00 

For  wire  and  wiring  house  and 

barn   40  00 

A  good  set  of  fixtures  can  be 

bought  for   30  00 

Cost  without  engine   $316  00 

If  engine  is  wanted  add   90  00 


Cost  with  engine  then  is,  total  $406  00 
This  plant  will  operate  13  16-candle 


Tungsten  lights  for  about  eight  hours 
without  the  engine  running,  or  with 
the  engine  and  batteries  combined  will 
operate  55  lamps.  As  to  the  cost  of 
operating,  the  engine,  under  full  load, 
would  consume  about  two  gallons  of 
gasoline  in  10  hours.  But  other  ma- 
chinery, such  as  pump,  cream  separa- 
tor, churn  or  washing  machine  could 
be  operated  by  the  engine  and  batteries 
charged  at  the  same  time.  Any  one  of 
these  can  be  operated  while  charging, 
thus  reducing  the  cost  to  a  mere  trifle. 

There  is  practically  no  expense  at- 
tached to  the  operation  of  the  dynamo, 


as  the  oil  for  the  bearings  cost  very 
little.  New  brushes  for  the  dynamo  will 
be  needed  about  once  in  two  or  three 
years,  and  these  cost  $1.75  per  set. 

Enough  electrolyte  comes  with  each 
storage  battery  for  one  filling,  and  this 
will  last  a  considerable  length  of  time. 
As  the  electrolyte  gets  lower  in  the 
cells,  caused  by  evaporation  of  the 
water,  it  will  be  necessary  to  fill  these 
cells  with  clean  rain  or  distilled  water. 

The  depreciation  of  the  storage  bat- 
tery will  depend  upon  the  treatment  it 
receives.  If  it  is  taken  care  of,  the  posi- 
tive plates  will  probably  have  to  be  re- 
newed in  five  or  six  years  and  the  ueitti 
tive  in  ten  or  eleven  years. 
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FARM  LIGHTING  PLANTS 

Acetylene,  Gasoline  Vapor  and  Electric  Systems  and  Their  Adaptations. 


C.  C.  STEDMAN,  Delaware,  Ohio 


MUCH  has  been  said,  and  much  is  be- 
ing said,  about  the  matter  of  farm 
lighting  plants.  Rural  residences  are 
demanding  better  light  than  can  be  se- 
cured by  the  kerosene  lamp.  The  prob- 
lem is  a  big  one,  and  one  that  would 
require  much  more  time  and  space  for 
a  full  discussion  than  the  writer  is  per- 
mitted. Therefore  I  can  only  deal  with 
this  in  a  general  way  and  give  the 
reader  a  few  things  to  consider  in  tak- 
ing up  this  question. 

First  of  all,  the  mass  of  advertising 
literature  put  out  is  sometimes  confus- 
ing from  the  fact  that  the  average  pur- 
chaser does  not  knoAv  exactly  what  his 
requirements  are,  and  by  reading  the 
advertising  literature  he  is  confused  as 
to  which  plant  is  best  suited  to  his  pur- 
poses. 

Having  made  a  careful  study  of  this 
proposition  for  a  number  of  years,  and 
having  been  interested  in  the  results  ob- 
tained by  both  the  acetylene  and  elec- 
tric plants,  as  well  as  the  gasoline  vapor 
plants,  I  am  convinced  that  all  have  a 
place. 

For  the  small  rural  home,  Avhere  very 
little  light  is  required,  and  no  lights 
are  especially  desired  in  the  barn  or 
places  where  fire  is  likely  to  occur  from 
exposed  gas  flame,  and  where  the  only 
requirements  are  strictly  lighting,  and 
power  is  not  required  for  other  pur- 
poses, the  purchaser  may  consider  the 
acetylene  plant  or  the  gas  plant  using 
gasoline  under  pressure  or  gasoline 
vapor  with  very  satisfactory  and  eco- 
nomical results.  This  is  preferable  to 
the  small,  cheap  electric  lighting  plant 
which  is  being  offered. 

However,  this  does  not  in  any  way 
condemn  the  electric  storage  batterv 


plant  for  lighting  purposes,  for  if  the 
electric  plant  is  properh^  put  in,  of 
proper  size,  and  where  the  engine  may 
be  used  for  other  purposes,  the  electric 
storage  battery  is  preferable,  from  the 
fact  that  the  power  unit  can  be  made  to 
do  innumerable  things  as  well  as  make 
the  lights,  and  the  surplus  of  power  may 
be  stored  in  the  battery  without  run- 
ning the  engine  any  special  period  to 
make  the  lights  only.  In  cases  where 
considerable  quantity  of  light  is  re- 
quired, or  where  light  is  desired  in  gar- 
ages, barns,  sheds,  etc.,  the  electric  light 
is  unquestionably  preferable,  and  if  the 
electric  storage  battery  outfit  is  prop- 
erly installed  it  will  give  absolutely 
satisfactory  service.  In  fact,  it  will  give 
service  equal  to  any  of  the  other  plants 
which  can  be  installed,  but  it  must  be 
remembered  that  a  good  storage  bat- 
tery and  a  good  engine  and  generator 
cannot  be  purchased  for  the  same  price 
as  an  acetylene  gas  plant. 

The  approximate  cost  of  the  electric 
lighting  plant  Avill  run  one-third  or  one- 
half  more,  and  in  some  cases  even  dou- 
ble the  cost  of  the  acetylene  plant,  but 
it  is  also  of  greater  value  where  it  can 
be  used  to  an  advantage,  or  where  elec- 
tric lights  are  preferred  to  the  acety- 
lene gas. 

The  following  prices,  while  not  cover- 
ing any  special  make  of  electrical  equip- 
ment, are  about  as  cheap  as  they  can 
be  purchased  from  any  reputable  man- 
ufacturer, who  will  put  in  an  outfit 
and  guarantee  the  results :  Acetylene 
gas  plant  for  the  ordinary  country  resi- 
dence, from  $150  to  $250;  gasoline 
vapor  plants,  about  the  same  price; 
electric  plants,  30  volts  using  16  cells 
with  3  H.  P.  engine,  1  KW.  generator. 
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from  $300  to  $450.  Prospective  pur- 
chasers should  not  be  confused  by  the 
statements  of  many  manufacturers  and 
agents  when  they  say  that  they  can  put 
in  a  good  lighting  plant  for  less  money. 

Therefore,  the  only  safe  thing  for  the 
average  purchaser  to  buy  is  a  plant 


which  generally  and  uniformly  has 
given  satisfactory  results,  for  while  it 
may  not  be  generally  known  to  the  pur^ 
chaser,  there  is  a  great  deal  of  pioneer- 
ing and  experimenting  going  on  in  this 
field  at  the  present  time.  In  view  of 
the  fact  that  the  salesman,  or  even  the 
manufacturer,  does  not  always  know 
exactly  what  his  plant  will  do,  and  since 
it  is  easy  for  him  to  convince  himself 
and  become  over-enthusiastic  with  his 
own  proposition,  it  would  seem  advis- 
able that  the  public  should  guard 
against  any  unconscious  misrepresenta- 
tion of  facts  and  demand  a  time  demon- 
stration before  purchasing  the  small 
and  cheap  electric  lighting  outfits. 

The  cost  of  producing  the  light  from 
the  acetylene  or  the  electric  light  plants 
will  be  found  about  equal,  and  the  main- 


tenance and  care  required  of  each  plant 
is  about  the  same.  I  am  persuaded, 
however,  that  the  electric  lights  in  the 
future  will  supercede,  in  a  great  many 
cases,  the  acetylene  gas  plants  that  are 
now  being  installed,  from  the  fact  that 
the  use  of  electric  current  is  becoming 
more  and  more  desirable  for  lighting, 
as  well  as  ironing,  small  heaters,  fans, 
motors,  etc.,  and  these  are  available 
where  the  proper  size  electric  light 
plant  has  been  installed,  but  they  are 
not  at  all  practical  in  connection  with 
the  small  storage  battery  plant  referred 
to  in  the  first  part  of  this  article.  The 
reason  for  this  is  that  the  excessive 
amount  of  current  used  in  the  irons  or 
heaters,  etc.,  causes  a  greater  discharge 
on  the  battery  than  it  can  stand.  This 
causes  the  battery  to  drain  too  low,  with 


its  attendant  bad  results,  such  as  oxidi- 
zation and  warping  of  the  plates,  thus 
shortening  the  life  of  the  battery  very 
materially.  Also,  it  requires  a  greater 
length  of  time  to  recharge  a  battery 
after  it  has  been  over-discharged. 
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EDITORIAL 


With  the  appointment  of  Prof.  Alfred 
Vivian  as  dean  of  the  college  of  agricul- 
ture and  Clark  S. 


NEW  LEADERS 
IN  THE 
COLLEGE. 


Wheeler,  formerly 
director   of  exten- 
sion schools,  as  di- 
rector   of  agricul- 
tural extension,  the  activities  of  the 
college  will  undoubtedly  be  given  a 
greater  impetus  than  ever  before. 

Prof.  Vivian  has  been  at  Ohio  State 
University  since  1902.  He  was  secre- 
tary of  the  college  from  1904  to  1910 
and  acting  dean  during  the  year  of 
1911-1912.  He  has  become  well  ac- 
quainted with  Ohio's  agriculture,  he  has 
studied  the  requirements  of  agricul- 
tural education,  and  he  has  proven  a 
friend  to  every  student  in  the  college. 
"Prof.  Vivian  will  go  out  of  his  way 


to  do  a  favor  for  anyone,"  was  the  ex- 
pression used  by  one  student  in  speak- 
ing of  the  interest  which  Prof.  Vivian 
has  shown  in  student  life.  He  has  de- 
voted much  time  in  work  that  espe- 
cially prepared  him  for  the  deanship. 
For  eight  years  he  labored  at  the  Uni- 
versity of  Wisconsin,  working  out  fea- 
tures of  the  sciences  which  develop  a 
broad  intellectual  insight,  a  keen  ap- 
preciation and  a  realization  of  the  best 
things  in  agriculture.  He  has  lectured 
extensively  to  the  farmers  of  Ohio, 
meeting  with  the  highest  appreciation. 

Clark  S.  Wheeler  has  been  director 
of  extension  schools  for  several  years. 
He  has  alawys  been  closely  associated 
with  extension  work  and  does  not  enter 
into  a  new  field,  but  simply  enlarges 
the  scope  of  his  former  work.    La  it 
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year  the  department  offered  instruction 
to  nearly  450,000  people  through  the 
farm  institutes,  extension  schools,  dem- 
onstrations, etc.  This  work  has  been 
developed  extensively  within  the  past 
few  years,  and  with  the  appropriations 
now  in  view  it  will  soon  be  greater  than 
the  activities  of  the  college  at  the  pres- 
ent time. 

With  the  college  as  a  training  school 
and  the  extension  department  as  a  dem- 
onstrational  feature,  their  combined  ac- 
tivities will  mean  more  interest  in  Ohio 
agriculture.  It  will  mean  the  complete 
blending  of  the  ideas  of  agricultural 
education,  so  the  farmers  of  Ohio  will 
have  greater  opportunity  to  avail  them- 
selves of  the  benefits  of  their  own  col- 
lege. 


Scarcely  a  month  passes  in  which  the 
agricultural  press  does  not  bring  forth 

some  new  method  where- 
THE  FARM  in  the  labors  of  the  farm- 
TBACTOR      er   can   be   lessened  or 

the  profits  of  the  farm 
increased  by  the  use  of  the  mechanical 
helper — the  farm  tractor.  Before  the 
tractor  is  guided  to  the  fields  in  the 
early  morning,  it  fills  the  water  tank 
by  driving  the  power  pump,  or  perhaps 
grinding  the  feed  for  the  live  stock. 
Then,  all  through  the  day  it  steadily 
"chugs"  away,  unmindful  of  the  flies, 
unweary  of  the  load  it  pulls,  but  always 
responding  to  the  hand  of  the  operator. 

So  universally  has  the  tractor  come 
into  use  that  power  is  now  applied  to 
nearly  every  farm  operation.  Accord- 
ing to  gas  engine  experts,  the  tractor 
is  adaptable  to  many  uses,  but  care 
must  be  taken  in  using  its  power.  In 
purchasing  an  engine,  one  must  be  care- 
ful to  select  one  which  will  be  large 
enough  to  do  the  required  work,  as 
gas  engines,  unlike  steam  engines,  will 
stand  but  little  overload.    On  the  other 


hand,  an  engine  too  large  for  its  load 
will  give  poor  fuel  economy. 

The  tractor  situation  will  probably 
undergo  a  series  of  changes  during  the 
next  few  years  which  will  bring  about 
lines  of  standardization.  They  will  un- 
doubtedly be  divided  into  three  or  four 
general  types,  depending  upon  the  work 
they  are  to  perform,  just  as  the  auto- 
mobiles are  now  divided  into  the  pleas- 
ure car,  the  business  car,  the  light  truck 
and  the  heavy  truck. 

While  the  trend  of  discussion  is  said 
to  be  along  the  line  of  whether  the 
tractor  shall  supplant  the  horse,  the 
real  question,  it  is  believed  by  farm 
mechanics,  is  to  find  whether  a  proper 
combination  of  tractor  and  horse  power 
is  not  more  efficient  than  either  alone. 
On  any  general  farm  there  are  a  good 
many  operations  which  will  require  the 
use  of  horse  power,  but  undoubtedly 
the  tractor  will  prove  valuable  in  in- 
creasing farm  efficiency. 

•  ^1-^  

Farming  might  almost  be  defined  as 
a  branch  of  engineering,  if  we  take  the 
generally  accepted 
THE  FIELD  OF  definition  that  engi- 
FARM  neering  is  the  devel- 

ENGINEERING.  opment  of  the  re- 
sources of  nature 
for  the  use  and  convenience  of  man. 

As  we  think  over  the  work  of  the 
farmer  and  of  present  day  agriculture 
we  are  impressed  with  the  enormous 
amount  of  engineering  that  enters  into 
it.  The  farmer  no  longer  simply  de- 
pends upon  nature  to  supply  him  with 
food,  but  through  the  assistance  of 
tools,  careful  planning  and  forethought 
he  assists  nature  to  furnish  him  with 
food  and  clothing  for  the  masses,  who 
help  him  only  indirectly  in  this  great 
task  by  making  the  tools  and  distribut- 
ing and  finishing  his  products.  The 
farmer  is  the  engineer  in  the  produc- 
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tion  of  man's  greatest  needs.  The  agri- 
cultural production  of  the  country  de- 
pends upon  our  ability  to  harness  the 
forces  of  nature  in  every  form.  The 
farmer  must  not  only  utilize  physical 
and  chemical  forces,  but  biological 
forces  as  Avell. 

The  choice  of  materials  for  buildings, 
for  roads,  walks  and  fences ;  the  erec- 
tion of  the  buildings  themselves ;  the 
care  and  operation  of  machinery,  in- 
cluding tractors  and  automobiles;  the 
selection  of  a  good  Avater  supply  and 
the  system  whereby  the  water  is  made 
available  for  domestic  purposes,  for 
stock  and  for  irrigation;  the  drainage 
of  land ;  the  disposal  of  sewage ;  the 
installation  of  farm  power,  possibly  by 
harnessing  some  small,  swiftly  running 
stream  or  some  waterfall;  the  indus- 
trial use  of  crops  and  the  utilization 
of  waste  products — all  these  things 
must  be  done  by  the  farmer  and  are 
truly  engineering  problems  that  lie 
rather  in  the  province  of  the  engineer 
than  in  that  of  the  agriculturist  alone. 


One  of  the  most  numerous  pieces  of 
advertising  handed  out  at  the  fairs  this 

fall  was  the  pictures  of 
WATER  ON  two  women — one  draw- 
THE  FARM     water  from  a  faucet,  the 

other  standing  in  the 
snow,  with  a  shawl  around  her  shoul- 
ders, pouring  water  from  an  ice-covered 
bucket  into  a  pail  sitting  by  the  well 
curb.  The  fact  was  brought  out  that 
by  the  latter  method  of  securing  Avater, 
the  women  of  the  farm  were  exposed 
to  the  danger  of  colds,  pneumonia  and 
other  diseases  which  are  liable  to  re- 
sult from  exposure  during  inclement 
weather. 

The  difference  between  these  two 
methods  of  getting  water  may  be  most 
easily  expressed  in  terms  of  money; 
somewhat  less  than  $100,  if  the  water 


is  brought  into  the  house  by  pressure 
tank  and  pump,  or  $10  if  the  com- 
modity is  pumped  into  the  house  with 
a  small  hand  outfit.  Yet,  with  the 
winter  coming  on,  many  farm  men  and 
women  will  begin  another  season  of 
water  carrying,  Avith  scarcely  a  thought 
about  it,  although  the  amount  neces- 
sary to  correct  this  is  less  than  it  Avould 
cost  to  insure  against  accident  from 
this  source. 

If  the  risk  of  breaking  a  limb  or 
contracting  pneumonia  is  not  sufficient 
to  induce  a  thinking  person  to  bring 
Avater  into  the  kitchen  or  barn,  that  of 
Avasting  time,  making  countless  steps 
and  carrying  tons  of  Avater  in  the 
course  of  a  season  should  make  it 
sufficiently  strong  to  produce  serious 
thought  and  consideration, 

When  Ave  stop  to  consider  the  amount 
of  useless  labor  performed  on  the  farm 
to  supply  Avater,  the  fact  is  appalling. 
Suppose  that,  due  to  incouA^enience  in 
Avater  supply,  20  minutes  each  day  are 
spent  in  pumping  Avater  or  perhaps 
leading  the  live  stock  to  the  spring  a 
feAv  rods  aAvay,  AlloAving  the  farmer 
20  cents  per  hour  for  his  Avork,  in  a 
year  he  Avould  practically  spend  $30 
Avith  nothing  to  shoAv  for  it. 

This  amount,  applied  upon  an  up-to- 
date  Avater  system,  Avould  return  four 
times  the  amount  in  interest  on  the 
iuA^estment,  There  are  a  uTimber  of 
Avater  supply  devices  on  the  market 
noAv  Avhich  Avill  relicA'e  much  of  the 
drudgery  of  the  farm. 

Practically  every  farm  has  an  abund- 
ant amount  of  Avater,  AAiiich  only  needs 
proper  harnessing.  The  hydraulic  ram, 
the  Avindpump,  the  gasoline  engine,  the 
storage  tank  and  the  later  pressure  sys- 
tems Avill  soh^e  the  Avater  supply  prob- 
lem, reduce  the  labor  to  a  minimum 
and  insure  less  danger  from  accident 
and  exposure. 
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Joe  Wing  was  Ohio's  son.  He  loved 
Ohio  as  no  other  man;  he  worshipped 
Ohio's  hills;  he  gloried 
JOE  WING  in  her  valleys,  and  he 
MEMORIAL,  bathed  his  spirit  in  the 
production  of  her  plains. 

The  farmers  of  Ohio  were  his  con- 
stant thought.  He  encouraged  the 
youthful  generation  to  associate  with 
the  beauties  of  agriculture;  he  poured 
forth  such  a  w^ealth  of  ruralisms  that 
the  laboring  farmer  could  easily  catch 
between  the  hours  of  toil  and  sleep. 

He  had  an  affection  for  the  humble 
and  a  deep  appreciation  for  the  striv- 
ing man.  He  worked  incessantly  al- 
ways striving  to  teach  some  truth  with 
no  ambition  for  power  other  than  the 
enlarging  of  his  opportunities  for  ser- 
vice. Although  his  journeys  in  behalf 
of  better  agriculture  took  him  to  far 
countries,  his  interest  ever  centered 
around  Ohio. 

"We  as  students  will  never  forget  the 
few  lectures  he  delivered  at  the  Ohio 
State  University.  His  ideals  of  frater- 
nalism,  his  gentle  persuasiveness,  his 
intimate  appeals  were  shown  in  an  ad- 
dress before  the  graduates  of  the  two- 
year  course  on  June  5,  1913,  when  he 
said:  "If  you  could  gather  together 
a  little  group  of  young  men  and  women 
on  Sunday  afternoon  and  lead  them 
afield  to  see  the  fruit  of  your  work  on 
the  home  farm,  little  by  little  the  gospel 
of  better  farming  would  spread  in  your 
neighborhood." 

It  is  particularly  fitting  that  the  stu- 
dents in  the  college  of  agriculture,  in 
respect  for  the  interest  and  fidelity 
which  the  apostle  of  agriculture  has 
shown  to  Ohio  and  to  Ohio  State  Uni- 
versity, should  be  interested  in  the  pro- 
ject of  establishing  a  memorial  to  him. 
It  has  already  been  suggested  that  a 
scholarship  fund  at  Ohio  State  would 
be  appropriate,  and  with  that  end  in 
view  every  student  should  feel  that  he 


can  contribute,  if  only  in  a  small  way, 
to  the  man  who  "though  dead,  liveth." 


Believing  that  scientific  bulletins  are 
unpopular  with  the  farmer  and  that 
they  do  not  pave 
POPULARIZING  the  way  for  better 
SCIENTIFIC  agriculture  as  they 
EXPERIMENTS  might,  the  Ohio  Ex- 
periment Station  has 
inaugurated  a  new  plan  whereby  the 
results  of  experiments  will  be  published 
in  the  form  of  a  monthly  journal,  writ- 
ten much  like  our  farm  papers. 

The  change  has  been  well  intended. 
It  does  not  imply  that  experiment  sta- 
tion men  and  scientists  cannot  write, 
nor  that  farmers  are  not  able  to  grasp 
the  facts  in  the  bulletins,  but  it  recog- 
nizes that  the  work  of  extending  the 
facts  to  the  farmers  of  Ohio  is  the 
business  of  another  group  of  trained 
men — journalists. 

It  is  frequently  stated  that  "the 
scientist  is  twenty-five  years  ahead  of 
the  professional  man,  the  professional 
man  10  years  ahead  of  the  layman." 
Yet  the  experimenter  admits  that  his 
work  is  simple,  plain  and  ordinary — 
only  those  things  which  can  easily  be 
understood — things  which  are  within 
common  reason.  What,  then,  is  the  rea- 
son that  valuable  facts  disclosed  by  our 
scientists  come  so  slowly  into  use? 
They  have  never  been  presented  before 
the  laymen  in  a  plain,  conversational 
manner. 

It  is  always  the  aim  of  the  journalist 
to  present  the  facts  as  clearly  as  pos- 
sible to  the  reader.  This  is  why  the 
newspaper  makes  plain  the  most  com- 
plicated law,  the  latest  invention,  etc. 
In  this  manner  it  will  be  possible  to 
present  the  results  of  seemingly  com- 
plicated experiments  tersely,  accurate- 
ly and  plainly,  so  that  the  benefits  may 
be  quickly  and  easily  grasped  by  the 
farmer. 
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FOR  tlie  remainder  of  the  year  the 
department  of  secondary  agricul- 
ture will  endeavor  to  give  monthly 
references  and  outlines  which  can  be 
put  to  practical  use  in  the  regular  work 
of  the  high  and  common  schools  of  the 
state.  The  subject  of  School  Agricul- 
ture is  a  comparatively  new  one.  It 
should  not  be  a  "lock-step,"  text-book 
study.  The  outlines  given  will  neces- 
sarily be  general  in  their  nature.  A 
live,  wide-awake  teacher  of  agriculture 
can  make  many  additions  and  applica- 
cations  of  a  local  nature  which  will 
lend  interest  to  the  classwork  and  bring 
the  school  nearer  to  his  community. 

One  of  the  pleasing  and  instructive 
features  of  many  county  fairs  has  been 
the  boys'  stock  judging  contest.  The 
three  boys  from  each  county  having  the 
highest  standing  in  local  contests  will 
receive  trips  to  Farmers'  'Week  at  Ohio 
State  University,  w^here  they  will  enter 
the  state  contest.  Many  of  these  boys 
are  high  school  students.  High  school 
teachers  of  agriculture  should  have 
these  boys  well  prepared  for  the  state 
contest.  If  you  are  in  need  of  material 
for  the  direction  of  this  work,  write 
the  Agricultural  Extension  Department 
of  Ohio  State  University.  If  your 
county  did  not  have  a  contest  this  year, 
plan  for  at  least  a  month's  work  in 
stock  judging  during  the  present  school 


year,  then  ask  j^our  County  Agricul- 
tural Society  to  give  you  a  contest  next 
year  to  be  held  at  the  county  fair. 

This  is  the  month  of  agricultural  ex- 
hibits and  corn  shows.  Wayne  county 
is  planning  a  display  of  agricultural 
products  which  will  include  every 
school  in  the  county.  These  exhibits 
can  be  made  an  annual  event.  Play 
contests  can  be  prepared,  such  as  corn 
judging,  rope-tying  and  seed-stringing 
contests.  If  interested  in  play  con- 
tests for  meetings  of  this  nature,  you 
can  secure  valuable  help  from  Prof. 
0.  H.  Benson,  U.  S.  Department  of  Ag- 
riculture, Washington,  D.  C. 


Farm  Engineering  Lesson — 

Concrete  on  the  Farm 

THIS  lesson  is  based  on  Farmers' 
Bulletin  No.  461,  U.  S.  Depart- 
ment of  Agriculture,  Washington,  D.  C. 
Much  material  can  also  be  secured  from 
the  various  Portland  cement  manufac- 
turers. 

1.  Reasons  for  rapidly  increasing 
use  of  cement  on  the  farm. 

2.  Selection  of  materials  in  concrete 
construction. 

3.  History  of  cement.  (See  bulletin, 
"The  Modern  Farmer,"  issued  free  by 
Lehigh  Portland  Cement  Co.,  Chicago^ 
111.) 

4.  Quality  of  different  materials. 

5.  Manufacturers  of  concrete. 

6.  Prepare  a  list  of  the  different  uses 
of  concrete  and  discuss  the  advisability 
of  its  use  in  each  case,  taking  into  ac- 
count local  conditions. 

7.  Secure  samples  from  local  deal- 
ers. 

Farm  Drainage. 

U.  S.  Department  Bulletin  on  ''Drain- 
age" can  be  made  the  basis  of  this 
lesson. 

1.  What  are  the  benefits  of  drain- 
age? 
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2.  Compare  surface  drainage  and 
underdrainage. 

3.  Name  the  kinds  of  tile  used  and 
discuss  comparative  merits. 

4.  Duscuss  depth  of  underdrains. 
What  is  the  average  depth  in  your  vi- 
cinity? What  is  the  determining  fac- 
tor? 

5.  What  is  the  factor  which  deter- 
mines the  distance  between  drains? 
Many  farmers  have  recently  been  les- 
sening the  distance.  Why? 

6.  Discuss  location  of  drains. 

7.  Discuss  size  of  tile  to  be  used, 
noting  points  given  in  bulletin. 

8.  Discuss  tools  and  machinery  used 
in  ditching.  Why  has  the  use  of  ditch- 
ing machines  come  into  general  use  in 
many  sections? 

9.  Discuss  filling  the  trenches. 

10.  To  what  extent  do  roots  of  trees 
and  growing  crops  affect  drainage? 

11.  Discuss  cost  of  tiling. 
Farm  Buildings  and  Machinery. 

Care  of  farm  buildings : 

1.  Some  writer  has  said  that  a 
farmer  and  his  community  can  be 
judged  from  the  condition  of  the  farm 
buildings.  Discuss. 

2.  Why  should  farm  buildings  be 
kept  in  a  good  state  of  repair? 

3.  Discuss  advantages  in  keeping 
farm  buildings  painted.  (See  Farmers' 
Bulletin  No.  126.) 

4.  Discuss  color  of  paints  to  be  used. 
Care  of  farm  machinery: 

1.  Discuss  progress  in  use  of  farm 
machinery. 

2.  Prepare  a  list  of  all  machines  and 
tools  needed  on  an  average  farm  of  your 


community,  giving  approximate  cost  of 
each,  thus  finding  investment. 

3.  Give  three  points  in  the  care  of 
farm  machinery. 

4.  The  average  life  of  all  machinery 
on  the  farm  is  estimated  at  seven  years. 
If  by  proper  care  this  average  can  be 
increased  three  years,  what  will  be  the 
return  to  the  farmer,  taking  the  invest- 
ment as  estimated  (2)  with  interest  at 
6  per  cent? 

Farm  Sanitation. 

Bulletins  giving  material  for  this  les- 
son can  be  secured  from  the  U.  S.  De- 
partment of  Agriculture  and  the  State 
Board  of  Health,  Columbus,  0. 

The  water  supply : 

1.  Compare  surface  and  subter- 
ranean waters  as  to  purity. 

2.  Discuss  diseases  contracted  by 
drinking  impure  water. 

3.  How  may  the  water  supply  on 
the  farm  become  impure? 

4.  How  may  a  pure  supply  be  se- 
cured ? 

Dust: 

1.  Discuss  results  of  the  dry-broom 
method  of  sweeping. 

2.  Discuss  value  of  sweeping  com- 
pounds and  pneumatic  cleaners;  sun- 
light and  ventilation. 

3.  Why  necessary  for  proper  sani- 
tary conditions? 

Accumulations  of  rubbish: 
1.    Discuss  effects  from  the  sanitary 
standpoint. 

Disposal  of  slops  and  sewage : 

1.  How  may  they  cause  disease? 

2.  W^hat  should  be  the  method  of 
disposal  ? 
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STUDIES  OF  THE  BIRDS 

Features  of  Interest  About  the  Feathered  Songsters. 

ROBERT  CLELAND,  Van  Wert,  Ohio 


BIRDS,  viewed  from  any  angle,  will 
well  repay  the  time  and  effort  be- 
stowed upon  them.  If  we  belong  to 
that  class  who  believes  in  spending 
time  only  on  the  utilitarian  studies,  we 
need  only  look  at  the  immense  losses 
occasioned  by  destructive  insects  (va- 
riously estimated  at  from  $500,000,000 
to  $1,000,000,000  annually  in  the  United 
States  alone),  and  realize  that  a  large 
per  cent  of  this  loss  might  be  averted 
had  we  a  sufficient  number  of  the  bene- 
ficial birds,  for  birds  are  the  natural 
enemies  of  insects. 

This  at  once  raises  the  question, 
''What  are  the  beneficial  families  of 
birds?  If  we  view  them  from  the  mu- 
sician's standpoint,  where  else  can  we 
find  so  pleasing  and  so  varied  a  reper- 
toire, either  in  the  solo  or  ensemble 
line?  And,  if  we  view  them  from  the 
artist's  viewpoint,  where  else  can  we 
find  so  great  a  variety  of  forms  or  of 
colors  harmonizing  so  perfectly  to- 
gether and  with  their  surroundings? 

At  the  outset  of  our  study  it  might 
be  well  to  ask  the  question,  "What  dis- 
tinguishes birds  from  the  other  classes 
of  animals  ? "  Is  it  flight  ?  At  least  one 
animal,  the  bat,  flies,  while  one  bird, 
the  ostrich,  does  not.  Is  it  egg  laying? 
Most  reptiles  and  two  mammals,  the 
Australian  Duckbill  and  the  Echidnas, 
do  that.  Is  it  the  number  of  chambers 
in  the  heart?  Mammals  have  the  same 
number,  four.  Is  it  incubation? 
Though  this  seems  to  be  peculiar  to 
birds,  it  is  claimed  that  at  least  one 
reptile,  the  python,  coils  on  its  eggs. 
When  it  comes  to  the  outside  covering, 
however,  we  find  that  mammals  and 
some  insects  are  haired,  reptiles  and 
fishes  are  scaled,  but  birds  alone  are 


feathered.  So  that  the  covering  of  the 
body  appears  to  be  the  only  peculiarly 
distinguishing  feature. 

Some  birds  are  aquatic ;  for  example, 
the  penguin.  Others  are  terrestrial; 
for  example,  the  ostrich.  And  still 
others  are  aerial,  as  the  frigate  bird. 
Between  these  extremes  we  find  all 
manner  and  degrees  of  variation.  If, 
as  we  all  believe,  they  are  descended 
from  a  common  ancestry,  why  do  they 
now  differ  so  widely  from  one  another? 
Can  we  account  for  the  variation  on 
the  Darwin-Wallace  theory  of  "natural 
selection?"  What  effect,  if  any,  might 
"environment"  have  in  this  matter? 

We  find  birds  following  the  manner 
of  life  for  which  their  structure  is  best 
adapted,  and  this  gives  rise  to  the  ques- 
tion. "Is  habit  due  to  structure  or  is 
structure  due  to  habit?" 

The  great  outstanding  fact  of  bird 
life  is  that  of  migration.  True,  not  all 
birds  migrate,  for  example,  the  quail, 
the  cardinal  and  the  blue  jay,  many  of 
which  seem  to  pass  their  entire  lives 
within  a  few  miles  of  the  nest  where 
they  Avere  hatched,  but  such  a  large 
per  cent  of  them  are  migratory  that  we 
speak  in  a  general  way  of  "the  migra- 
tion of  the  birds."  This,  of  course, 
naturally  divides  itself  into  the  spring 
and  autumn  migrations. 

The  first  question  which  one  asks  in 
this  connection  is  "Where  do  the  birds 
migrate?"  And  the  answer  must  be 
conditioned  upon  the  family  or  species 
being  studied.  Some  winter  in  our 
southern  states,  some  in  the  West  In- 
dies, some  in  Central  America,  others  in 
the  northern  part  of  South  America, 
and  others  in  Central  South  America, 
while  at  least  one  little  feathered  friend 
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comes  from  Canada  to  the  latitude  of 
Ohio  to  spend  the  winter,  the  snow 
bird. 

The  greatest  traveler  of  which  I  have 
ever  heard  is  the  American  golden  plo- 
ver, which  winters  in  Patagonia,  where 
it  leaves  in  March  and  travels  to  its 
summer  home  in  the  neighborhood  of 
the  Arctic  Circle,  which  it  reaches 
about  the  first  week  in  June.  It  hastily 
constructs  a  nest  and  rears  its  young 
so  that  they  are  able  to  take  the  trip 
to  Labrador  in  August,  where  they  feast 
on  the  curlew  berry  for  several  weeks 
and  store  up  a  surplus  of  energy  for 
their  southern  journey.  After  three  or 
four  weeks  here  they  travel  to  Nova 
Scotia,  from  here  striking  out  boldly 
over  the  sea  for  the  eastern  mainland 
of  South  America,  a  distance  of  2,400 
miles,  with  only  two  stopping  places 
en  route.  The  Bermuda  Islands,  800 
miles  from  Labrador,  and  the  Antilles, 
1,000  miles  farther,  are  visited,  and 
they  have  been  known  to  scorn  even 
these  and  to  make  the  entire  trip  with- 
out once  landing  on  the  way.  Can  you 
imagine  a  greater  traveler  than  this 
bird,  which  migrates  each  year  -of  its 
life  not  less  than  18,000  miles?  And 
yet  this  bird  is  but  one  inch  longer  and 
has  but  two  and  one-half  inches  greater 
spread  of  wing  than  our  familiar  Kill- 
deer,  of  which  it  is  a  cousin. 

Of  the  birds  that  frequent  Ohio,  the 
bird  which  has  the  greatest  range  is 
probably  the  nighthawk.  For  the  limit 
of  its  northern  migration  is  Alaska  and 
its  southern  limit  is  Patagonia,  a  dis- 
tance of  about  115  degrees.  It  is  not 
probable  that  any  one  bird  travels  this 
entire  distance,  but  a  conservative  esti- 


mate would  make  the  distance  traveled 
by  each  bird  probably  about  5,000  or 
6,000  miles  each  way. 

The  second  question  which  is  natur- 
ally suggested  is,  "By  what  routes  do 
they  travel?"  A  few  of  those  that  go 
to  South  America  go  by  way  of  Florida, 
West  Indies  and  Antilles;  some  go 
by  way  of  Cuba  and  Jamaica,  crossing 
the  gulf  from  there  to  the  mainland; 
others  cross  the  gulf  from  northwestern 
Florida  direct  to  the  mainland;  still 
others  take  the  longest  possible  flight, 
from  Louisiana  across  the  gulf,  and  a 
few  cross  from  Cuba  to  Yucatan.  The 
return  trip  is  frequently  made  by  a 
different  route. 

The  third  question  is  "How  do  they 
find  their  way?"  After  having  seen 
a  bird  fly  from  the  top  of  a  forest  tree 
across  the  street  to  the  lawn  in  front 
of  the  porch  where  we  were  sitting  in 
Cleveland  one  evening  and  light  by  the 
side  of  and  pick  up  a  small  angle  worm, 
we  cannot  doubt  that  their  vision  is 
keen  enough  to  be  of  assistance  to  them 
in  migrating ;  but  the  main  guide  would 
seem  to  be  the  sense  of  direction,  which 
in  the  human  family  is  imperfect.  In 
the  lower  animals,  however,  it  is  more 
perfectly  developed.  They  have  been 
known  to  fly  over  a  large  body  of  water 
in  a  dense  fog,  and  yet  fly  as  straight 
as  though  guided  by  chart  and  com- 
pass. 

We  have  suggested  only  a  few  of  the 
many  interesting  questions  which  sug- 
gest themselves  in  the  study  of  birds, 
but  hope  that  enough  has  been  said  to 
cause  some  one  to  become  sufficiently 
interested  to  take  up  the  study. 
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WHAT  THE  BUSY  GRADS  ARE  DOING 

RALPH  S.  CHRISTEN,  '17 


Prof.  Harry  C.  Kamsower,  now  liead 
of  the  agricultural  engineering  depart- 
ment at  Ohio  State  University,  was 
horn  in  Granville,  Licking  County, 
Ohio,  After  completing  a  preparatory 
course  in  Doane  Academy,  Denison 
University,  in  1902,  he  entered  the  col- 
lege of  engineering  at  Ohio  State.  How- 
ever, he  changed  to  the  college  of  agri- 
culture the  next  year  and  was  gradu- 
ated in  1906. 

At  this  time  the  faculty  offered  a 
scholarship  of  two  years  in  the  col- 
lege of  engineering,  which  Prof.  Ram- 
sower  accepted,  taking  special  work 
to  prepare  him  to  teach  agricultural 
engineering  in  the  college  of  agricul- 
ture. After  completing  this  work,  and 
with  a  view  of  starting  the  agricul- 


tural engineering  courses,  he  spent  the 
summer  of  1908  studying  similar  work 
in  the  ten  largest  universities  in  the 
United  States,  from  Cornell  to  Colo- 
rado. 

Until  September  1,  1914,  Prof.  Ram- 
sower  was  the  only  instructor  in  this 
work,  the  course  being  given  in  the 
department  of  agronomy.  At  this  time, 
however,  the  agricultural  engineering 
department  was  created,  and  Frederick 
W.  Ives  came  in  as  instructor  in  farm 
architecture.  In  September,  1915, 
George  W.  McCuen  of  the  University 
of  Illinois  was  selected  as  instructor  in 
farm  power,  and  likewise  Virgil  Over- 
holt,  '15,  became  extension  representa- 
tive of  the  department.  The  laboratory 
work  of  the  department  now  requires 
all  the  space  afforded  by  two  floors  of 
the  machinery  shop,  an  80x100  build- 
ing. The  class  rooms,  drawing  room 
and  offices  occupy  the  main  part  of  the 
second  storj^  of  the  horticultural  build- 
ing. 

The  department  now  offers  instruc- 
tion in  machinery,  farm  structures, 
farm  power  and  drainage,  the  classes 
having  an  enrollment  of  240  four-year 
and  190  three-year  students.  The  work 
has  groAvn  to  such  an  extent  that  at 
the  next  session  of  the  legislature  an 
appropriation  of  $125,000  will  be  asked 
for  an  agricultural  engineering  build- 
ing, to  be  erected  on  Neil  Avenue,  op- 
posite the  Judging  Pavilion.  ''It  is  to 
be  half  way  between  the  agricultural 
and  the  engineering  colleges,"  says 
Prof.  Ramsower. 

While  Prof.  Ramsower  has  been  tire- 
less in  his  efforts  to  serve  the  students 
at  Ohio  State  University  through  his 
department,  he  has  never  lost  sight  of 
the  practical  application  of  the  work, 
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for  on  his  80-acre  farm  near  Granville 
he  has  an  equipment  of  machinery 
equal  to  that  on  any  250-acre  farm  in 
Central  Ohio.  This  includes  a  full  line 
of  potato  tools,  hay  machinery  and  en- 
gines, etc.  The  buildings  on  the  farm 
are  complete ;  every  one  has  either  a 
brick  or  concrete  foundation ;  the  hog 
barn  has  attached  to  it  a  25x40  brick 
feeding  floor.  The  farm  is  entirely 
fenced  with  woven  wire,  supported  by 
steel  posts. 

Clad  in  blue  overalls  and  a  plain 
shirt,  Prof.  Ramsower  spends  his  vaca- 
tion months  on  the  farm,  working  out 
many  of  the  problems  which  come  up  in 
the  teaching  of  agricultural  engineer- 
ing. 

Leland  E.  DePriest,  '14,  and  Miss 
Muriel  Lamb,  were  married  in  Dayton 
on  October  6.  Mr.  DePriest  is  in  charge 
of  the  horticultural  department  of  Mo- 
raine Farm.  They  will  live  in  Dayton, 
ton. 

N.  R.  Elliott,  '14,  who  was  assistant 
in  the  horticultural  department  last 
year,  is  now  acting  in  the  same  ca- 
pacity at  the  Kentucky  State  Univer- 
sity at  Lexington. 

Frederick  W.  Cowles,  '15,  is  teach- 
ing commercial  branches  in  the  high 
school  at  Martin's  Ferry,  Ohio. 

Raymond  E.  Shook,  '15,  is  testing 
milk  for  a  cow  testing  association  at 
Newark,  Ohio. 

Hugh  McAnall,  '14,  and  Edith  "Wil- 
liamson, ex- '15,  were  married  Septem- 
ber 29  at  the  home  of  the  bride's  par- 
ents in  Columbus.  They  will  be  at  home 
on  a  farm  near  Iberia. 

Herbert  L.  Andrew,  '15,  is  field  as- 
sistant in  farm  management  at  the  Ohio 
Agricultural  Experiment  Station  at 
Wooster. 

Lucius  B.  Nettleton,  two-year  course, 
'15,  is  employed  on  a  dairy  farm  near 
Medina. 


Charles  Stokes,  '14,  is  in  the  fruit 
growing  business  near  Fremont,  Ohio. 

Robert  M.  Salter,  '13,  M.  Sc.  '15,  who 
was  assistant  in  agricultural  chemistry 
last  year,  is  now  working  in  the  chem- 
istry laboratory  of  the  soils  department 
of  the  West  Virginia  Agricultural  Ex- 
periment Station  at  Morgantown. 

'W.  Carl  McQuiston,  '14,  M.  A.  '15, 
and  wife  are  located  at  El  Centro,  Cal., 
where  he  is  doing  work  at  the  Agri- 
cultural Experiment  Station.  Mr  Mc- 
Quiston was  graduate  assistant  in 
botany  last  year.  They  are  under  ap- 
pointment from  the  United  Presby- 
terian board  for  missionary  work  in 
Cairo,  Egypt,  and  are  now  awaiting 
word  from  the  board  to  sail.  He  is  to 
have  charge  of  the  organization  of 
the  agricultural  college  of  Christian 
University,  which  is  to  be  established 
in  the  chief  Mohammedan  center  of  the 
world. 

Clarence  K.  Wildermuth,  '15,  is  with 
the  Bureau  of  Entomology,  U.  S.  De- 
partment of  Agriculture,  Maxwell,  New 
Mexico. 

Frank  N.  Harsh,  '15,  is  superintend- 
ent of  schools  at  Hudson,  Ohio. 

Edgar  G.  Will,  '15,  who  was  student 
assistant  in  agricultural  chemistry  last 
year,  has  a  position  in  the  department 
of  chemistry  of  the  Arkansas  Experi- 
ment Station  at  Fayetteville. 

Earl  Chenault,  '15,  is  in  the  employ 
of  the  United  States  Civil  Service, 
Washington,  D.  C. 

Charles  Salt,  '14,  is  instructor  in  agri- 
cultural journalism  at  the  Iowa  State 
College  of  Agriculture  at  Ames. 

Philip  Rothrock,  '08,  is  connected 
with  the  Bureau  of  Grain  Standardiza- 
tion, U.  S.  Department  of  Agriculture,, 
Fargo,  N.  D. 

Harry  E.  Johnson,  '15,  is  chemist  in 
the  dairy  laboratory  of  Dr.  L.  H.  P. 
Maynard,  '04,  of  Philadelphia. 
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Stanley  Williams,  '11,  is  instructor  in 
manual  training  and  agriculture  at  Pa- 
taskala. 

Walter  Williams,  '11,  is  practicing 
general  farming  on  a  400-acre  farm 
near  Wilmington,  Ohio. 

Edwin  A.  King,  '15,  is  farming  at 
Vanlue,  Ohio. 

Ray  P.  Jones,  two-year  course  '15,  is 
doing  official  testing  work  for  the  dairy 
department. 

L.  P.  Foster,  '15,  is  operating  a  fruit 
farm  at  South  Point,  Ohio. 

Clarence  A.  Dawson,  '15,  who  was 
captain  of  the  cross-country  team  last 
year,  left  June  17  for  Allahabad,  where 
he  enters  Christian  College  as  a  teach- 
ing missionary.  He  will  teach  horticul- 
ure  and  agricultural  chemistry. 

W.  T.  Owrey,  '15,  is  engaged  in  fruit 
farming  near  Ironton,  Ohio. 

S.  W.  Philips,  '15,  is  doing  graduate 
work  in  the  department  of  agricultural 
engineering. 

Harold  T.  Powell,  12,  and  George 
Eisley,  '12,  are  running  a  thousand- 
acre  farm  in  Brown  County. 

Allen  R.  Cramer,  '13,  is  engaged  in 
general  farming  at  Wharton,  Ohio. 

Ralph  F.  Crim,  '13,  is  director  of 
agriculture  in  the  schools  at  Slayton, 
Minn. 

Louis  H.  Burgwald,  '14,  is  dairyman 
with  the  Moraine  farm  laboratories, 
Dayton. 

Clifton  K.  Elliott,  '16,  and  Miss 
Josephine  Williams,  ex- '17,  both  of  Mt. 
Victory,  Ohio,  were  married  October  27. 
They  Avill  reside  on  a  farm  at  Mt.  Vic- 
tory. 

Hubert  Connarroe,  '15,  has  charge  of 
the  county  Y.  M.  C.  A.  work  in  Medina 


County,  with  headquarters  at  Wads- 
worth. 

Samuel  R.  Guard,  '12,  and  Miss  Kath- 
ryn  E.  Darnell,  arts  '12,  were  married 
October  7  at  the  home  of  the  bride's 
parents  in  Columbus.  They  will  reside 
in  Park  Ridge,  111.  Mr.  Guard  was  edi- 
tor of  the  Agricultural  Student  in  1911- 
12,  and  is  now  associate  editor  of  the 
Breeders'  Gazette.  Mrs.  Guard  was  a 
teacher  in  the  Chicago  public  schools. 

R.  B.  Simon,  '12,  began  his  first  year 
as  dean  of  the  College  of  Agriculture 
at  Ohio  Northern  University,  Sept.  1. 

Cyril  B.  Harpster,  '13,  is  at  the  head 
of  the  bacteriology  and  chemistry  de- 
partment of  the  Moores  &  Ross  Milk 
Company  of  Columbus. 

Oliver  Gossard,  '15,  is  now  carrying 
on  soil  survey  work  in  the  vicinity  of 
Toledo,  Ohio.,  under  the  direction  of 
the  soil  survey  department  of  the  Ohio 
Experiment  Station. 

Walter  Bausch,  '14,  is  engaged  in 
farming  and  dairjdng  at  Glen  Rose, 
near  Cincinnati. 

Victor  F.  Tapke,  '14,  is  spending  this 
year  at  Cornell  University,  taking  ad- 
vanced work  in  bacteriology  and  other 
agricultural  work. 

Harry  U.  Simmermaclier,  '15,  is 
teaching  agriculture  and  manual  train- 
ing in  the  schools  at  Leroy,  Ohio.  He 
also  edits  the  agricultural  page  of  the 
Medina  Gazette. 

E.  S.  Bird  is  manager  of  the  Walnut 
Springs  Farm,  Poland,  Ohio.  He  spe- 
cializes in  Jersey  cows  and  White  Rock 
chickens. 

W.  L.  Love,  '14,  is  farming  at  Lock- 
wood,  Ohio. 
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LIVESTOCK  ITEMS 

C.  T.  CONKLIN,  '16. 
J.  B.  MARKEY,  '16. 

FOEM  GRADE  ASSOCIATION. 

FOR  the  purpose  of  improving  the 
grade  cow  and  advancing  her 
owner's  interests,  the  American  Dairy 
Record  Association  was  recently  organ- 
ized at  Salem,  Ohio.  This  association 
is  to  establish  an  official  record  for 
grade  cows  of  distinctive  breed  charac- 
teristics and  good  dairy  formation,  pro- 
vided they  attain  certain  minimum  pro- 
ductive requirements  that  can  be  certi- 
fied by  well-conducted  cow  testing  asso- 
ciations. Entry  into  this  association 
will  be  by  the  right  of  production  and 
not  by  that  of  birth.  Grade  bulls  will 
not  be  eligible  to  registry,  and  the 
breeders  must  use  pure  bred  sires  in 
order  to  record  their  cows  in  this  asso- 
ciation. 

The  following  rules  and  regulations 
have  been  adopted  by  the  association: 
The  foundation  stock  must  show  dis- 
tinctive breed  characteristics,  meet  the 
requirements  as  provided,  and  have 
good  dairy  conformation.  The  breed- 
ing, markings  and  age  are  to  be  given 
as  nearly  as  possible  and  are  subject  to 


classification  by  the  official  inspector  of 
the  association. 

The  female  progeny  of  foundation 
stock  ,if  sired  by  a  registered  sire,  is 
eligible  to  registry  to  the  preparatory 
class  if  the  applications  are  properly 
made  and  attested. 

Females  in  the  preparatory  class  will 
be  advanced  to  the  production  class 
when  they  meet  the  requirements  of  the 
same.  The  male  progeny  of  foundation 
stock  will  not  be  eligible  to  registry. 

The  production  requirements  shall  be 
at  least  360  points  in  one  year,  and 
they  shall  be  credited  as  follows: 

One  point  for  each  100  pounds  of  milk 
produced. 

One  point  for  each  pound  of  butterfat 
produced. 

To  this  add: 

1  per  cent  for  first  3  months  of  preg- 
nancy ; 

2  per  cent  for  first  four  months  of 
pregnancy ; 

Sy^  per  cent  for  first  five  months  of 
pregnancy ; 

6  per  cent  for  first  6  months  of  preg- 
nancy ; 

10  per  cent  for  first  7  months  of  preg- 
nancy ; 

20  per  cent  for  first  8  months  of  preg- 
nancy ; 

30  per  cent  for  first  9  months  of  preg- 
nancy. 

No  allowance  is  made  for  milk  or  fat 
production  during  the  last  60  days  of 
pregnancy. 

To  this  should  be  added  1  per  cent 
for  each  month  that  the  cow  is  undei 
five  years  of  age  at  the  beginning  of 
the  test.  The  records  are  classified  as 
follows : 

Class  F — -Preparatory  class. 

Class  E — 360  points  or  over. 

Class  D — 500  points  or  over. 

Class  C — 600  points  or  over. 

Class  B — 700  points  or  over. 
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Class  A — 800  points  or  over. 

Class  AA — 900  points  or  over. 

Class  AAA — 1000  points  or  over. 

After  January  1,  1917,  10  points  are 
to  be  added  each  year  to  the  minimnn 
requirements. 

Records  made  by  animals  will  be  ac- 
cepted for  registration  when  they  are 
made  by  competent  testers  under  the 
supervision  of  accredited  representa- 
tives of  the  association  and  when  all 
fees  and  data  are  provided. 

The  fee  for  recording  foundation 
stock  is  $2  per  head  and  $1  for  the  pre- 
paratory. The  fee  for  life  membership 
in  the  association  is  $10,  which  shall 
entitle  the  breeder  to  register  his  stock 
at  50  per  cent  of  the  regular  rates,  to 
enrollment  in  the  annual  association 
roster  and  to  the  use  of  the  association 
emblem  on  all  his  stationery  and  adver- 
tising matter. 


THE  popularity  of  the  dual-purpose 
cow  in  America  has  grown  rapidly 
with  the  general  rise  in  the  price  of 
land  and  the  scarcity  of  labor.  The 
most  recent  development  in  the  promo- 
tion of  the  dual-purpose  animal  is  the 
new  Milking  Shorthorn  Association, 
which  was  formed  during  the  1915  Min- 
nesota State  Fair. 

The  objects  of  the  association  are : 
''To  encourage  in  America  the  breeding 
of  Shorthorns  that  measure  up  to  a 
high  standard  in  the  production  of  both 
milk  and  meat ;  to  keep  a  record  of  their 
breeding,  to  be  published  from  time  to 
time  in  herd  book  form;  to  collect  and 
distribute  information  regarding  the 
performance  of  the  animals  recorded  at 
the  pail  and  on  the  block ;  to  furnish  as- 
surance in  the  fact  of  registration  that 
the  animals  recorded  are  possessed  of 
the  dual-purpose  quality." 

James  J.  Hill  of  the  Great  Northern 
Railway  Company  was  made  honorary 


president,  and  Prof.  Thomas  Shaw  of 
the  same  corporation  was  made  presi- 
dent of  the  new  association. 

Mr.  Hill  is  one  of  the  strongest  advo- 
cates of  the  milking  Shorthorn  in 
America  and  has  done  much  to  estab- 
lish this  breed  in  the  Northwest  by  dis- 
tributing good  sires  at  popular  prices 
to  the  farmers  of  that  section. 


The  class  in  advanced  live  stock  judg- 
ing has  made  tvi-ps  to  several  of  the 
leading  stock  farms  in  the  vicinity  of 
Columbus  during  the  past  month.  The 
different  classes  of  animals  judged 
were :  Southdown  and  Shropshire  sheep 
at  Palmer's,  "Wagram;  Angus  cattle  and 
Belgian  horses  at  Dr.  Brown's  farm  at 
Hillsboro,  and  at  Hagler's  farm,  near 
Washington  C.  H. ;  Duroc  Jersey  hogs 
at  Johnson's,  Camp  Chase,  and  Perch- 
eron  horses  at  the  Delaware  pumpkin 
show. 

The  noted  Clydesdale  stallion,  Bonnie 
Buchlyvie,  was  sold  at  the  dispersion 
sale  of  the  stud  of  the  late  Robert  Bry- 
don  of  Sealiam  Harbor,  Scotland,  for 
$26,500.  Bonnie  Buchlyvie  Avas  sired 
b}^  the  $47,500  Baron  of  Buchlyvie,  by 
Baron's  Pride,  and  his  dam  by  Mac- 
gregor,  by  Darnley.  He  is  the  best  bred 
of  the  present  day  sires  among  the- 
Clydesdales. 


Prof.  William  Hislop,  formerly  of  the 
Ohio  State  University,  and  now  of  the 
Washington  Agricultural  College,  has 
recently  purchased  from  Carpenter  & 
Ross  of  Mansfield,  Ohio,  the  show  calf, 
Maxwelton  Foxglove  Y. 


A  national  conference  of  experts  on 
the  foot  and  mouth  disease  will  be  held 
at  Chicago  November  29  and  30.  The 
federal  government  and  each  state  i& 
expected  to  be  represented,  as  well  as 
the  packers'  and  breeders'  associations. 
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''The  Holy  Earth"  by  L.  H.  Bailey 
deals  with  the  personal  views  of  the 
author  formed  by  many  years  of 
thought,  study  and  contact  with  man's 
relation  to  the  soil,  both  physical  and 
spiritual.  He  treats  of  the  practical 
questions  involved,  such  as  the  conser- 
vation of  resouces,  but  in  such  a  way 
as  to  arouse  the  sense  of  basic  charac- 
ter of  nature  with  respect  to  intellec- 
tual and  spiritual,  as  well  as  physical 
life.  He  reveals  rare  poetic  gifts  of 
vision  and  expression,  employing  them 
in  such  a  way  as  to  make  the  reader 
feel  the  truth.  $1.00  net.  Charles 
Scribner's  Sons,  New  York. 


"Fungous  Diseases  of  Farm  and  Gar- 
den Crops"  by  Thomas  Milburn  and 
E.  A.  Bessey  is  a  work  which  the  au- 
thors present  in  a  form  capable  of  be- 
ing understood  both  by  students  and 
agriculturists,  a  brief  discussion  of 
each  of  the  more  important  diseases  of 
the  common  field  and  garden  crops. 
This  book  is  the  result  of  an  effort  to 
combine  simplicity  and  scientific  accu- 
racy in  a  way  which  makes  it  especially 
valuable  to  the  general  farmer,  who 
frequently  lacks  the  technical  knowl- 
edge to  understand  some  of  the  more 
pretentious  technical  works  on  the  sub- 
ject. 118  pages,  $0.65  net.  Longmans, 
Green  &  Co.,  New  York. 


"Making  Horticulture  Pay"  is  a  re- 
cent work  from  the  pen  of  M.  G.  Kains, 
whose  dominant  idea  in  presenting  the 
book  is  to  encourage  the  average  farmer 
to  emancipate  himself  from  the  routine 
still  too  common  in  farm  living,  to  make 
some  of  the  barren  spots  fruitful  and  to 
eliminate  some  of  the  drudgeries  com- 
monly associated  with  this  phase  of 
agriculture.  The  book  is  full  of  prac- 
tical suggestions,  as  the  author  has 
striven  throughout  to  present  the  ex- 
periences of  actual  and  practical  farm- 
ers. 276  pages,  $1.50.  Orange  Judd 
Co.,  New  York. 


"Farm  Structures"  by  K.  J.  T.  Ek- 
blaw  has  been  purposed  to  provide  a 
treatise  concerning  farm  structures 
which  will  appeal  not  only  to  the  teach- 
er who  desires  to  present  the  subject  to 
his  students  in  a  straightforward  and 
practical  way,  but  to  the  progressive 
farmer  who  recognizes  the  advantage  of 
good  farm  buildings.  Descriptions  of  the 
more  essential  requirements  in  the  way 
of  equipment  and  conveniences  are  ap- 
pended. Illustrated,  347  pages,  $1.75. 
The  Macmillan  Co.,  New  York. 

"Rural  Hygiene"  by  H.  N.  Ogden  is 
a  volume  of  the  Rural  Science  Series, 
and  puts  before  the  rural  population  a 
systematic  treatment  of  those  special 
subjects  included  in  what  is  popularly 
known  as  hygiene,  as  well  as  those 
broader  subjects  that  concern  the  gen- 
eral health  of  the  community  at  large. 
Two  distinct  purposes  have  been  in 
the  mind  of  the  author  throughout —  to 
promote  the  comfort  and  convenience 
of  these  living  in  rural  communities  and 
to  emphasize  the  interdependence  of 
rural  and  urban  communities  in  the 
matter  of  food  products  and  contagious 
diseases.  Illustrated;  434  pages,  $1.50. 
Macmillan  Co.,  New  York. 


The  Agricultural  Student. 


203 


''Barn  Plans  and  Outbuildings''  has 
recently  been  revised  by  Edwin  C. 
Powell,  associate  editor  of  the  Ameri- 
can Agriculturist.  By  this  revision  the 
work  has  been  brought  up  to  date,  hav- 
ing the  most  modern  styles  and  plans 
of  buildings.  It  is  designed  for  the 
professional  builder,  and  every  person, 
be  he  farmer  or  otherAvise,  who  intends 
to  erect  a  building  of  any  kind.  A 
wealth  of  designs  and  plans  are  given 
for  a  comparatively  small  cost.  388 
pages,  $1.00.  Orange  Judd  Co.,  New 
York. 

''Market  Dairying  and  Milk  Prod- 
ucts'" is  a  production  of  John  Michaels, 
who  has  had  wide  experience  as  an  in- 
structor, as  well  as  of  that  of  a  prac- 
tical dairyman.  Realizing  the  urgent 
and  increasing  needs  along  this  line  of 
dairying,  the  author,  through  knowl- 
edge and  experience  thus  gained,  has 
arranged  the  material  in  such  a  man- 
ner that  it  answers  the  needs  of  both 
class  room  and  the  dairyman  who  can 
not  attend  a  dairy  school.  372  pages, 
$1.50.  Published  by  the  author,  Farm- 
ingdale.  New  York. 


"Agricultural  Drawing,"  by  Thomas 
E.  French,  professor  of  engineering, 
and  Frederick  W.  Ives,  assistant  pro- 
fessor of  agricultural  engineering,  both 
of  Ohio  State  University,  is  designed 
for  the  progressive  farmer  as  well  as 
the  student  who  wishes  to  acquire  a 
knowledge  of  technical  drawing.  The 
book  was  written  to  bring  to  the  farmer 
in  reality  a  new  language  in  which  to 
express  and  record  his  technical  ideas. 
It  teaches  how  to  read  agricultural 
drawings,  "to  scale"  buildings  and  to 
estimate  costs.  Formulas,  tables,  etc., 
are  given ;  also  a  list  of  books  and  bul- 
letins on  allied  subjects.  125  pages, 
$1.25.  McGraw  Hill  Book  Co.,  New 
York. 


"Feeds  and  Feeding,''  a  revised  and 
rewritten  edition  by  Profs.  Henry  and 
Morrison  of  Wisconsin  University,  pre- 
sents in  a  brief  and  simple  manner  the 
most  important  facts  concerning  the 
science  and  the  practice  of  all  phases 
of  live  stock  feeding.  The  reader  with 
only  a  common  school  training  may 
easily  understand  it,  and  it  is  so  accu- 
rate and  complete  that  animal  husband- 
men of  the  agricultural  college  acknowl- 
edge it  to  be  the  most  authoritative 
book  on  live  stock  feeding.  Part  I  dis- 
cusses the  principles  of  animal  nutri- 
tion, dealing  with  the  most  recent  dis- 
coveries of  the  biological  chemists ; 
Part  II  deals  with  the  economical  feed- 
ing of  farm  animals,  and  Part  III  pre- 
sents the  most  important  findings  ob- 
tained by  experiment  stations  on  the 
value  of  feeding  stuffs,  various  methods 
of  preparing  feed  and  systems  of  feed- 
ing and  caring  for  live  stock.  A  loose- 
leaf  manual  prepared  by  E.  S.  Savage 
of  Cornell  University  for  the  use  of  stu- 
dents who  wish  to  prepare  practical 
problems,  is  also  sent  with  the  book. 
"Feeds  and  Feeding,"  680  pages,  $2.25; 
"Manual,"  $0.80.  The  Agricultural 
Student,  Columbus,  Ohio. 

 U-i  

"Studies  of  Soils"  by  A.  G.  MeCall, 
professor  of  agronomy,  Ohio  State  Uni- 
versity, has  been  prepared  in  response 
to  the  demand  for  a  brief  laboratory 
and  field  course  in  soils  which  may  be 
given  without  the  purchase  of  exten- 
sive equipment.  The  text  deals  with 
the  formation  of  soils,  composition  of 
soils,  the  pore  space  of  soils,  mulches, 
drainage,  soil  management,  etc.  The 
lessons  are  arranged  in  logical  order, 
but  it  is  not  necessary  to  study  them 
in  the  exact  sequence,  so  the  teacher 
can  vary  the  study  to  the  season.  85 
pages,  $0.75.  John  Wiley  &  Sons,  New 
York. 
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HORTICULTURAL  NEWS  AT  OHIO  STATE 

Apple  Judging  Team  Competes  in  Contest  at  Baltimore,  Md.,  Nov.  19. 

ISAAC  P,  LEWIS,  '17 


THE  DELAWARE  PUMPKIN  SHOW 

While  the  Seventh  Annual  Pumpkin 
Show,  held  at  Delaware,  Ohio,  October 
13-16,  is  known  as  a  pumpkin  show,  it 
is  not  to  be  supposed  that  the  pumpkin 
is  the  only  article  on  exhibition.  Pump- 
kins did  adorn  every  show  window  and 
were  to  be  found  in  varying  forms  from 
the  small  pie  to  the  huge  Yankee,  which 
weighed  in  the  neighborhood  of  80 
pounds.  It  Avas  awarded  the  $5.00  prize 
for  being  the  largest  on  exhibition. 

However,  the  fruit  exhibit  was  of  spe- 
cial interest,  and  for  a  show  of  this 
size  it  was  much  above  the  average,  be- 
ing almost  entirely  free  from  insects, 
diseases  and  mechanical  injury.  The 
varieties  shown  were  the  Baldwin,  Stay- 
man,  Grrimes,  Opalescent,  Jonathan,  Ben 
Davis,  etc. 

D.  D.  Leyda,  '16. 


Studying  the  principles  of  orchard 
management  and  marketing  of  apples, 
twenty  students  in  the  pomology  class 
visited  the  farm  of  Homer  C.  Price,  for- 
mer dean  of  the  college  of  agriculture, 
at  Newark,  Licking  County,  October  16. 
Mr.  Price  has  a  large  orchard  which 
will  yield  about  3,000  barrels  of  apples 
this  year.  At  noon  Mrs.  Price  served 
the  party  with  hot  coffee,  doughnuts, 
cider  and  apples.  While  returning  to 
Newark,  the  campus  of  Denison  Univer- 
sity at  Granville  was  visited.  The  trip 
from  Newark  to  the  home  of  the  for- 
mer dean  was  made  in  autos. 


The  Intercollegiate  Apple  Judging 
Contest  will  be  held  on  the  19th  of  No- 
vember at  Baltimore,  Md.  It  will  be 
held  in  connection  with  the  Maryland 
'.State  Apple  Show,  which  is  considered 


one  of  the  best  shows  in  the  East.  Seven 
state  universities  will  be  represented 
in  the  contest,  including  Ohio  State. 

PLAIN  CITY  CORN  CARNIVAL. 

The  second  annual  Corn  Carnival, 
held  at  Plain  City,  Madison  County, 
Ohio,  October  19-23,  drew  large  crowds. 
True  to  its  name,  it  was  a  corn  carnival, 
the  booths  being  covered  almost  exclu- 
sively with  fodder  and  corn.  The  ex- 
hibits of  corn  were  of  the  best  and 
showed  that  interest  is  taken  in  pro- 
ducing fine  corn  in  Madison  County. 
The  fruit  exhibits  were  also  good,  show- 
ing that,  even  if  corn  is  raised  very 
extensively,  they  have  not  lost  sight  of 
the  fact  that  apples  are  a  money-making 
crop.  First-class  specimens  of  all  the 
common  varieties  of  apples  were  shown, 
as  well  as  an  extensive  display  of  vege- 
tables, consisting  mostly  of  pumpkins, 
potatoes,  cabbage  and  celery.  One  of 
the  notable  features  of  the  show  was 
the  large  cash  premiums  given,  and  al- 
most all  of  the  exhibitors  found  that 
it  paid  them  financially  for  their  time 
and  trouble.  During  the  afternoon  of 
October  20,  Dr.  W.  0.  Thompson  and 
A.  P.  Sandles  gave  addresses  to  large 
audiences.  J.  D.  Forsythe,  '16. 


The  Horticultural  Society  will  stage 
its  Fifth  Annual  Apple  Show  in  the 
auditorium  of  the  Horticultural  Build- 
ing, December  9,  10  and  11.  This  year 
the  society  has  decided  to  extend  the 
scope  of  the  show  to  include  exhibits  of 
apples,  vegetables,  flowers  and  land- 
scape materials.  It  is  also  planned  to 
have  an  extensive  exhibit  of  diseases 
and  insect  injuries  to  apples.  It  is  the 
desire  of  the  committee  to  make  this 
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show  larger  and  better  than  any  pre- 
vious affairs  of  the  kind,  and  a  premium 
list  will  be  published  offering  prizes 
whose  value  will  probably  amount  to 
$400  or  more.  Students  in  the  agricul- 
cultural  college  are  invited  to  enter  ex- 
hibits in  any  or  all  of  the  classes  de- 
cided upon.  Premium  lists  may  be  ob- 
tained from  the  Apple  Show  Committee 
in  the  near  future.     M.  C.  Nauts,  '16. 

GARDEN  NOTES. 

In  addition  to  experimental  commer- 
cial crops,  there  are  in  the  greenhouses 
test  plots  of  radishes  and  lettuce  con- 
taining 15  or  20  varieties  each,  and 
spinach  in  ten  varieties.  These  are  be- 
ing grown  for  the  use  of  the  students 
in  the  systematic  vegetable  gardening 
class. 

The  new  greenhouses  now  being  com- 
pleted consist  of  a  central  palm  house 
and  conservatory,  a  students'  work 
room,  with  a  mushroom  and  root-forcing 
cellar  beneath,  a  plant  house,  a  propa- 
gating house  and  a  head  house  connect- 
ing the  conservatory  with  the  carnation 
house  built  last  spring. 

Merrit  Nauts  and  Albert  Kette  are 
conducting  a  series  of  experiments  with 
lettuce  in  the  greenhouse,  involving  a 
study  of  the  effects  of  soil,  moisture  and 
fertilizers  upon  the  lettuce  crop.  Two 
distinct  types  of  soil  are  being  tested, 
and  each  type  of  soil  consists  of  a 
series  of  plots  which  are  to  be  treat  3d 
with  a  variety  of  kinds  of  fertilizers 
and  various  amounts  of  water  in  an 
effort  to  determine  the  best  treatment 
for  the  soils  devoted  to  lettuce  produc- 
tion. 

About  30  varieties  of  tomatoes  were 
started  early  in  the  fall,  with  the  ex- 
pectation of  being  able  to  fruit  them 
in  the  houses  now  under  construction, 
but  owing  to  the  delay  in  completion, 
the  best  results  are  not  expected,  un- 


less the  weather  continues  bright  until 
toward  the  holidays. 

The  class  in  by-products  has  been 
canning  a  considerable  variety  of  vege- 
tables in  the  laboratory.  Work  is  sooii 
to  begin  in  working  up  the  by-products 
of  the  fruits,  principally  apples.  A  test 
will  be  made  of  the  comparative  value 
of  the  several  varieties  of  apples  for 
cider  making,  canning,  apple  butter, 
cider  jelly  and  cider  syrup. 

The  Horticultural  Department  has  re- 
ceived apples  from  Nebraska,  Maryland, 
Michigan  and  Virginia,  which  will  be 
used  for  classroom  purposes  to  shov/ 
the  variation  in  varieties  of  apples  from 
different  parts  of  the  country. 

The  Societ}^  of  Horticultural  Science 
has  announced  its  program  and  will 
hold  its  meeting  in  the  Horticultural 
Building  during  the  Christmas  vacation, 
at  the  same  time  as  the  meeting  of  the 
American  Association  for  Advancement 
of  Science. 

The  Ohio  Horticultural  Society  is 
busy  planning  a  large  commercial  apple 
show,  to  be  given  this  winter  in  som3 
large  city  of  Ohio,  possibly  Columbus. 
This  commercial  show  is  something  nev' 
and  thought  to  be  in  advance  of  any- 
thing yet  tried  along  the  line  of  a  state 
show. 

The  class  in  pomology,  twenty-five 
in  number,  recently  made  an  excur- 
sion to  the  Brown  Fruit  Farm,  and  dur- 
ing the  afternoon  picked  three  hundred 
bushels  of  apples. 

Mr.  I.  P.  Lewis,  '17,  was  excused  from 
school  two  weeks  recently  to  do  some 
work  for  the  Ohio  Experiment  Station 
in  southeastern  Ohio. 

M.  C.  Kibler,  of  Wooster,  Ohio, 
who  has  been  connected  with  the  horti- 
cultural department  of  the  Ohio  Ex- 
periment Station  for  some  time,  is  at 
present  enrolled  in  the  three-year  course 
in  horticulture. 
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NOVEMBER  NEWS  NOTES 


FARMERS'  WEEK,  JAN.  31  -  FEB.  4. 

Combining  the  annual  meetings  of 
the  Ohio  State  Dairymen's  Association, 
the  State  Farmers'  Institute,  the  Ohio 
State  Corn  Show  and  the  Ohio  Vege- 
table Growers'  Association  the  fourth 
annual  Farmers'  Week,  which  will  be 
held  at  Ohio  State  University,  Colum- 
bus, January  31  to  February  4,  prom- 
ises to  be  one  of  the  greatest  agricul- 
tural meetings  ever  held  in  Ohio.  Sixty 
lectures  by  the  leading  farm  authori- 
ties of  the  corn  belt  will  form  the  three 
session,  five-day  course  which  will  be 
offered  free  to  the  farmers  of  Ohio. 

Practically  every  building  on  the 
campus  of  the  University  will  be  uti- 
lized for  the  event.  Last  year  two  ses- 
sions were  given  at  the  same  time,  but 
to  provide  for  the  large  attendance  ex- 
pected, three  lectures  or  demonstrations 
on  different  phases  of  farming  will  be 
scheduled  simultaneously. 

'With  a  free  trip  already  granted  to 
three  boys  to  the  University  from  each 
of  forty- two  counties  in  which  junior 
stock  judging  contests  were  held  this 
fall,  126  youthful  aspirants  will  clamor 
for  the  honor  of  being  the  best  judge 
at  the  first  state  boys'  contest,  to  be 
held  at  this  time.    They  will  be  given 


instruction  in  judging  and  all  will  com- 
pete in  the  contest. 

Showing  800  slides,  selected  from 
2000  pictures  taken  on  his  trip  around 
the  globe.  Professor  Alfred  Vivian  of 
the  University  will  deliver  a  series  of 
daily  lectures  on  "Around  the  World 
in  Five  Days."  The  slides  will  show 
agricultural  conditions  from  a  farmer's 
viewpoint  in  traveling  over  42,000 
miles  in  21  countries. 


INSTITUTE  WORKERS'  NORMAL. 

One  hundred  persons,  including  farm- 
ers, stock  raisers,  fruit  growers  and 
dairymen,  attended  the  second  annual 
Institute  Workers'  Normal,  which  was 
held  at  the  Ohio  Union  on  October  27 
and  28.  President  W.  0.  Thompson  of 
Ohio  State  University,  R.  W.  Dunlap, 
secretary  of  the  State  Board  of  Agri- 
culture, and  Prof.  Alfred  Vivian  of  the 
agricultural  chemistry  department,  pre- 
sided over  the  meetings.  The  speakers 
were:  Charles  E.  Thorne,  B.  E.  Car- 
michael  and  C.  G.  Williams  of  the  Ohio 
Experiment  Station;  Profs.  Arthur  G. 
McCall,  Alfred  Vivian,  C.  S.  Plumb, 
Donald  J.  Kays,  J.  S.  Coffey,  Wendell 
Paddock,  Oscar  Erf  and  Harry  C.  Ram- 
sower  of  the  college  of  agriculture; 


The  Agricultural  Student. 


207 


Clark  S.  AVlieeler  of  the  extension  de- 
partment and  John  Begg,  president  of 
the  Ohio  State  Board  of  Agriculture. 


AGRICULTURAL  OPEN  NIGHT. 

The  agricultural  college  held  an  open 
night  Saturday  evening.  October  30.  at 
the  Ohio  Union.  Eight  hundred  stu- 
dents and  professors  were  present. 
Stunts  were  put  on  by  the  Agricultural 
Engineering  Society.  Townshend  Liter- 
ary Society.  Horticultural  Society.  Jef- 
fersonian  Literary  Society.  Saddle  and 
Sirloin  Club  and  the  Home  Economics 
Club.  The  bushel  of  apples  which  was 
given  as  a  prize  for  the  best  perform- 
ance was  won  by  the  Home  Economics 
Club,  which  presented  Public  Opinion 
of  Home  Economics  vs.  Real  Opinion.*" 
Cider,  apples  and  doughnuts  were 
served  as  refreshments. 


Following  an  address  by  B.  E.  Car- 
micliael  of  the  Ohio  Agricultural  Ex- 
periment Station  on  "Feeding  Experi- 
ments." before  the  Saddle  and  Sirloin 
Club,  the  evening  of  October  28.  at  the 
Judging  Pavilion,  the  following  offi- 
cers were  elected:  Clifford  T.  Conklin. 
president :  Clayton  H.  Elliott.  Auce  pres- 
ident :  Jesse  E,  Whonsetler.  secretary, 
and  Samuel       Phillips,  treasurer. 


Urging  the  students  of  the  college  of 
agriculture  to  take  an  active  interest  in 
the  affairs  of  their  home  community, 
Eenick  TT.  Dunlap,  secretary  of  the 
State  Board  of  Agriculture,  addressed 
the  members  of  the  Agricultural  So- 
ciety at  the  first  meeting  of  the  year. 
'Wednesday  evening.  November  3. 

^'Wake  up  the  people  of  your  com- 
munity and  get  them  in  touch  with  pub- 
lic men  and  public  work."  he  said. 
"Farmers  should  join  the  grange,  for 
it  is  the  only  state  and  national  farm- 
ers "  organization  existing.  Through  this 


organization  the  farmer  will  be  able  to 
secure  best  agricultural  legislation  in 
the  state  of  Ohio  and  obtain  representa- 
tion in  the  work  of  the  national  govern- 
ment at  AVashington.  D.  C.  " 


Following  Institute  Workers"  Normal 
on  October  27  and  28,  the  farm  bureau 
conference,  composed  of  the  county 
agents  and  extension  demonstrators  of 
the  L^niversity  met  at  the  Ohio  Uni^n 
on  Saturday,  October  29.  L.  A.  Clinton 
of  the  States  Relation  Service,  AVash- 
ington. D.  C,  spoke  on  the  farm 
bureau  work.  "Taking  Farm  Records 
and  Figuring  Labor  Incomes,"  by  G-.  N. 
Dagger  of  the  extension  department, 
was  based  on  the  farm  survey  records 
taken  in  Portage  and  Geauga  Counties. 
Other  speakers  were  D.  AV.  Gatehouse, 
county  agent  of  Alahoning  County; 
Clark  S.  AA'heeler  of  the  extension  de- 
partment, and  Ivan  AIcKellip,  exten- 
sion representative  of  the  dairy  depart- 
ment. 


Harry  AY.  Palmer,  senior,  has  been 
chosen  president,  and  Sherman  L.  An- 
derson, senior,  secretary-treasurer  for 
the  third  annual  grain  show,  which  is 
to  be  held  in  Townshend  Hall  during 
Farmers'  AVeek,  January  27  to  Febru- 
ary 3,  under  the  auspices  of  the  ad- 
vance classes  in  cereal  crops. 


Presenting  the  features  as  they  take 
place  at  a  country  sale,  the  L^niversity 
live  stock  will  be  sold  "at  auction"'  at 
the  next  regular  meeting  of  the  Saddle 
and  Sirloin  Club.  According  to  the 
plan  proposed,  Colonel  Perry,  the  well- 
known  auctioneer  of  Clint onville  will 
have  charge  of  the  event,  "selling""  the 
live  stock  to  the  students  in  the  college 
of  agriculture.  Any  student  will  be  al- 
lowed to  bid.  paying  "any  price,"  but 
comparative  judgment  will  be  passed 
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on  the  amount  bought  and  prices  paid 
by  the  department  of  animal  husbandry, 
who  will  name  the  best  buyer.  Accord- 
ing to  Clifford  T.  Conklin,  president  of 
the  club,  this  feature  has  been  carried 
on  with  good  success  at  Washington 
and  Nebraska  Universities. 


Joel  L.  Foote,  senior  agriculture, 
Cleveland;  Brooks  Drain,  junior  agri- 
culture, Belpre,  and  Howard  N.  Scarff, 
junior  agriculture.  New  Carlisle,  were 
selected  in  the  final  elimination  contest 
held  recently  as  members  of  the  apple- 
judging  team  which  will  represent  the 
University  at  the  Interstate  Apple 
Show  to  be  held  at  Baltimore  Novem- 
ber 19. 


EXTENSION  SCHOOLS,  NOV.  22. 

Ten  thousand  dollars  will  be  used  by 
the  extension  department  of  the  Univer- 
sity in  conducting  the  47  agricultural 
schools  which  will  be  held  in  various 
counties  of  the  state.  Beginning  No- 
vember 22  the  department  will  send  out 
three  squads  of  instructors,  who  will 
conduct  an  extension  school  for  a  week 
at  a  place. 

Of  the  $136,557  which  comes  to  the 
extension  department  this  year  througJi 
the  provisions  of  the  Smith-Lever  act, 
$40,000  has  been  appropriated  for  coun- 
ty agent  work,  $10,000  for  special  dem- 
onstrational  work  on  Ohio  farms,  $17,- 
000  for  home  economics  extension  work, 
and  the  rest  for  minor  projects,  such 
as  correspondence  courses,  boys'  cluD 
work  and  cow  testing  associations. 

Last  year  5000  persons  received  in- 
structions at  extension  schools,  400,000 
attended  the  farmers'  institutes,  and 
40,000  were  present  at  the  various 
spraying,  pruning  and  fertilizer  demon- 
strations given  by  the  department. 

The  department  now  has  a  staff  of 
49  persons,  who  are  engaged  the  entire 


year  in  extension  work.  This  includes, 
the  county  agents,  home  economics  in- 
structors and  specialists.  Nearly  every 
department  in  the  agricultural  college 
has  a  representative  in  extension  work. 

The  extension  department  is  the  busi- 
ness agent  of  the  University  in  instruc- 
tional work.  It  takes  to  the  farmers 
of  Ohio  the  teachings  of  the  agricultural 
college  as  laid  down  by  the  heads  of 
the  departments. 


Dr.  Carl  S.  Fatten,  of  the  First  Con- 
gregational Church,  and  Renick  W. 
Dunlap,  Secretary  of  the  State  Board 
of  Agriculture,  spoke  before  the  1,500 
students  and  members  of  the  faculty 
who  gathered  in  the  chapel  at  11  o'clock 
Friday,  November  12,  for  Agriculture 
Day  exercises.  Lewis  L.  Guard,  senior 
agriculture,  chairman  of  the  student 
committee  in  charge  of  the  program  for 
the  day,  introduced  Prof.  Alfred  Vivian^ 
new  dean  of  the  College  of  Agriculture, 
as  presiding  officer,  and  an  ovation  of 
several  minutes  followed. 

"One  of  the  silliest  things  we  ever 
did  in  this  country  was  to  make  the 
farmer  the  butt  of  the  jokes  in  our 
funny  papers ;  to  hold  him  up  for  years, 
as  we  did,  in  our  cartoons  and  manu- 
factured anecdotes,  as  a  long-whis- 
keied,  awkward  individual  with  boots 
several  sizes  too  large  for  him,  with 
hayseed  in  his  hair ;  to  make  ridiculous 
the  man  who  feeds  us  all  and  upon 
whose  labor  rests  ultimately  the  physi- 
cal stability  of  the  nation,"  said  Dr. 
Patton. 

Renick  W.  Dunlap,  '95,  Secretary  of 
the  State  Board  of  Agriculture,  spoke 
of  the  progress  that  universities  have 
made  in  agricultural  studies,  and  laud- 
ed Ohio  for  being  the  first  state  in  the 
Union  having  an  Agricultural  Day.  The 
Men's  Glee  Club  sang  several  selections 
during  the  exercises. 
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lEudtJi  Ktnhm^  nf  iattrwg 

HIGH  ST.  AND  EUCLID  AVE.    5  Minutes'  Walk  from  O.  S.  U. 

WEEKLY  RECEPTION 
THURSDAY  EVENINGS 

BEGINNERS'  CLASS 

Will  Organize  Beginners'  Glass 
Wednesday  Evening,  Nov.  17 

Tuition:  Gentlemen,  per  term  of  10  lessons,  $5.00; 
Ladies'  per  term  of  10  lessons,  $4.00.  Tuition  can  be  paid 
Sl.OO  per  week  until  paid. 

PROF.  H.  J.  GUERR         Business  and  Residence  Phones:  Auto  8584;  Bell,  N.  1759. 

PRIVATE  LESSONS  CAN  BE  HAD  ANY  HOUR,  AFTERNOON  OR  EVENING. 

Private  Lessons    $1.00 

Per  Term  of  Six  Lessons   5.00 

'We  guarantee  to  teach  you  to  dance  in  one  terms  of  Private  or  Class  Lessons. 

Academy  can  be  secured  for  Private  Parties,  Fraternity  Hops,  Card  Parties,  Etc. 
No  extra  charge  for  card  tables. 


pilMiMMiM!&^IMIM!^IM!MlMIMlMIMIMIMIMiMI^I^ 


Double  Beauty 


AND 


Double  Duty 

Is  what  you  get  in  '"So-Different"  Tailored  Clothes. 
You'll  need  a  New  Suit  or  Overcoat  for  Thanksgiving. 
Why  not  order  it  today.    The  price  will  be  no  more  than 
you  can  afford  to  pay. 

"§n-itffmnf  Slatlorg 

C.  H.  BRADLEY,  Prop. 
Citizens  Phone  5396  HIGH  ST.  AT  TENTH  AVE. 
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Prof.  W.  J.  Rader's 
Private  Academies  of  Dancing 

DANCING  CALENDAR 

NEIL  AVE.  ACADEMY 
647  Neil  Ave.    Phones:    Citz.  4431;  Bell,  Main  6189. 

LEARN  TO  DANCE  FOR  THE  HOLIDAYS 

Beginners'  class  will  organize  Tuesday  evening,  No- 
vember 23,  and  will  take  their  second  lesson  Friday  even- 
ing, November  26,  and  then  will  continue  twice  a  week, 
which  will  complete  the  term  before  the  holidays. 

TUITION: 

Gentlemen,  per  term  of  10  lessons   $5.00 

Ladies,  per  term  of  10  lessons   4.00 

Prvate  lessons,  $1.00;  six  for   5.00 

Tuition  can  be  paid  $1.00  per  week  until  paid. 
Private  lessons  can  be  had  afternoon  or  evenings. 
The  Waltz,  Two-Step  and  the  late  modern  dances 
taught  in  one  term. 

OAK  STREET  ACADEMY. 
827  Oak  Street. 
A  strictly  private  place  for  Sorority,  Fraternity  and  Club 
Dances. 
NEIL  AVE.  PAVILION. 
Dance  Correctly  Located  on  Neil  Ave.,  Bet.  Goodale  St.  and  Poplar  Ave. 

Open  Tuesday,  Frday  and  Saturday  Evenings. 


A  New  and  Elegant 
Line  of 


Silver  on  Bronze 
Trophy  Cups 

BASCOM  BROS. 

Eleventh  and  High 


Do  Your  Christmas 
Shopping  Early 

Present  Your  Friend  With  a 
Year's   Subscription  to 

The 
Agricultural 
Student 

Combination   Price   of   The  Agricul- 
tural Student  with  the  follow- 
ing for  one  year: 

Breeders'   Gazette   $L75 

Field  Illustrated    1.75 

Ohio  Farmer    1.20 
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GetOutYourWork 
on  a  Typewriter 

{  The  student  who  uses  a  typewriter  can  preserve  his  notes  in  read- 

able  form — a  great  help  in  after  years.  As  students  of  the  Ohio  State 
University,  you  should  secure  an  L.  G.  Smith  &  Bros,  typewriter  now. 
After  graduation  you  will  need  this  machine  for  your  correspondence  and 
for  your  records.    Write  for  a  new  booklet,  "A  Lesson  in  Operating." 


L.  C.  Smith  &  Bros.  Typewriter  Co. 

87  NORTH  THIRD  ST.,  COLUMBUS,  0. 


Engineering  Drawing  — 
and  Agricultural  Student 

T  T       \  T\TT/^  l^^-'O  place  around 

MM  fj  lyi  I\  i       l\  v3  the  campus  where  you 

/^n  \ r  c  Ci-  T  f  i-k  \ r  17  D  \7  ^^ngei  good  things  to 
...CONFECTIONERY...  eat  and  drink. 


Goodman  Brothers 
jewelers 


No  98  North  High  St. 
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ORR-KIEFER 


199-201  SOUTH  HIGH  STREET 

Artistic  Photography 


^'Just  a  little  better  than  the  best'' 
SPECIAL  RATES  TO  STUDENTS 


COLVMBVS,0.    We  Frame  Pictures  of  all  kinds  — RIGHT 


MARZETTI 

Restaurant 


1548  NORTH  HIGH  ST. 


We  Bake  Our  Own  Pies 


STRICTLY  HOME  COOKING. 


YOU'RE  WELCOME  AT 

BROSMER'S 

TWO  STORES 

1591  N.  HIGH  ST.,  0pp.  E.  Eleventh  Ave. 

Bell  N.  1746,  Citz.  3596. 
1735  N.  FOURTH  ST.,  Cor.  Fourteenth  Ave. 

Bell,  North  3932. 

Phone  Orders  Given  Prompt  Attention.  We 
aim  to  please. 

Home-made  Baking,  Ice  Cream  and  Ices  and 
Fine  Candies. 


Maddox  &  Kilgore  Furnishings 


HIGH  AND  ELEVENTH 


for  College  Men 


NO  BETTER  CLOTHES  THAN 

MENDEL'S 


AT  ANY  PRICE 


SUITS  MADE  AND  GUARANTEED 
TO  FIT,  FROM  $18  to  $40. 

MENDEL,  The  Tailor 

545  NORTH  HIGH  STREET 
Few  Doors  South  of  Goodale  St. 

Please  mention  THE  AGRICULTURAL 


MEET  ME  AT  THE 


Varsity  Barber  Shop 

Cigar  Stand  and  Pool  Room 

The  Students'  Rallying  Place 

1585  NORTH  HIGH  ST.,  Opp  E.  11th  Ave. 
Phone,  North  59. 

STUDENT  when  writing  advertiser*. 
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HAVE  THE  BEST 


Visit  The  Old  Reliable 


COLUMBUS.O. 

State  and  High  Streets 

The  largest,  finest,  and  without  doubt  the  finest  equipped  Gallery 
in  America  for  producing  everything  known  to  the  art. 

SPECIAL  O.  S.  U,  RATES 


OUR  SPECIAL 


25  HighStJailors  ^25 


For  Young  Men 


4  Citizens  3796;  Bell,  Main  1590 


166  North  High  Street  :: 


BILL  THE  BARBER 


The  Students'  Barber  at  the  Stu  dents'  Building.    OHIO  UNION. 
COUPONS  NOT  GOOD  AT  BARBER  SHOP. 


Vet.  '18. 


BLACKWOOD,  GREEN  &  GO. 

Hardware 

Furnaces,  Stoves  and  Kitchen 
Furnishing  Goods 
Slate  and  Metal  Roofing 

AUTO  REPAIRING 

624  N.  HIGH  ST.,  COLUMBUS,  O. 


UNIFORM 
REMODEUNG 

Second  -  Hand  Uniforms  for  Sale 

:Japs,  Service  Stripes  and  Pants  Stripes  Made 
While  You  Wait. 

DRY  CLEANING  AND  PRESSING.  .  .$1.00 
PRESSING    25c 


SAM  ROSEN,  1574  N.  High 
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Rats  and  Mice  Eat  the  Meat 

Out  of  Oats  and  Corn  and 

Horses  Get  the  Husk 

UNIVERSAL 
R/\r  AND  MOUSE 
CATCHE 

CAUGHT  51  RATS  ONE  WEEK 

Trap  resets  itself;  22  inches  high. 
Will  last  for  years.  Can't  get  out 
of  order.  Weighs  7  pounds.  Twelve 
rats  caught  one  day.  Cheese  is  used, 
doing  away  with  poisons.  This  trap 
does  its  work,  never  fails  and  is  al- 
ways ready  for  the  next  rat.  When 
rats  and  mice  pass  device  they  die. 
Rats  are  disease  carriers;  also  cause 
fires.  These  Catchers  should  be  in 
every  school  building.  Rat  catcher 
sent  prepaid  on  receipt  of  $3.  Mouse 
catcher,  10  inches  high,  $1.  Money 
back  if  not  satisfied. 

H.  D.  SWARTS,  Inventor  and  Manu- 
facturer Universal  Rat  and 
Mouse  Traps, 
BOX  566,     -     -     SCRANTON,  PA. 


Protect  Yourself  and  Those 
Who  Help  You  Thru  College 

The  Lincoln 
National  Life 
Insurance  Co. 


C.  E.  WAY,  304  HARTMAN  BUILDING 
H.  W.  ZUERCHER,  139  W.  Uth  AVE. 


COLVMBVS.OHIO. 


**l  See  Bill  Erected 
Another  Natco** 


— Same  old  story.  Bigger  profits,  more  stock, 
an  additional  silo.  And  why  is  the  second  silo 
always  a  Natco,  too.=*  The  reasons  why  are 
best  appreciated  by  owners  of  other  silos 
not  built  for  good,  whose  walls  are  not 
air,  moisture  and  frost-proof,  resulting 
much  spoiled  ensilage.  The 
Natco  stands  year  in  and  year  out 
just  as  the  day  it  was  erected, 
yielding  sweet,  succulent 
silage  in  all  parts,  through  all 
conditions  of  weather.    Better  benefit  by  the  ex- 
perience of  others  and  erect  the  silo  that's  windproof ,  decayproof,  fire- 
proof and  verminproof — the 

NATCO  EVERLASTING  SILO 

The  Silo  That  Lasts  For  Generations** 

It's  built  of  hollow  vitrified  clay  tile  which  will  endure  forever,  and  whose  glazed  sur- 
faces absorb  no  moisture  and  totally  exclude  air  and  frost.  It's  reinforced  by  bands  of 
steel  laid  in  the  mortar,  and  can  resist  all  wind  and  silage  pressures;  thus  a  taller  silo 
with  a  sma  ler  diameter  can  be  erected  for  there  is  no  danger  of  a  blowdown.  Plan 
for  your  new  silo  noiv.  Send  today  for  a  list  of  Natco  owners  in  Ohio  and  ask 
for  Catalog  4g 


National  Fire  Proofing  Company  ^'^'^^^'^  Canton,  Ohio. 


The  silo  is  the 
most  important  bus- 
building  on  the 
fafili.  Build  carefully 
•^^ImiSl  for  permanency. 
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Stockmen,  Breeders  and  Farmers 

WE  DO  PRINTING  FOR  YOUR  PARTICULAR 
BUSINESS.    Writs  us  for  samples  and  prices. 

The  Indianola  Printing  Company 

1616  NORTH  HIGH  STREET     ::::::::    COLUMBUS,  OHIO 


UNIVERSITY  BRED  SWINE 

The  Ohio  State  University  maintains  a  herd  of  swine,  including 
Duroc-Jersey,  Berkshire  and  Large  Yorkshire  breeds.  We  select  and 
breed  with  special  care.  We  sell  no  culls  for  breeders.  We  oiler  a  lim- 
ited number  of  selects  during  the  year.  For  further  informatio  i 

Address,  DEPAETMENT  OF  ANIMAL  HUSBANDRY, 
Mention   this   Magazine.  O^^io  State  University,  Columbus,  Ohio. 


The  Grand  Prize,  highest  honor  Panama-Pacific 
Exposition  awarded  to  the 


UNDERWOOD 

1     Machine  You  Will  Eventually  Buy 


UNDERWOOD  TYPEWRITER  COMPANY 

14  EAST  LONG  ST..  COLUMBUS,  OHIO 
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Cottonseed 
Meal 

DIXIE  BRAND 

(Standard) 
Tagged  38.62  to  43%  Protein. 

BULL  BRAND 

(Selected) 
Tagged  41  to  43%  Protein. 

FORFAT  BRAND 

(Average) 
Tagged  38.62  to  41%  Protein. 

Humphreys  Godwin  Co. 

Memphis,  Tenn. 


Shropshire  Sheep 

Bred  by 

W.  F.  Palmer  &  Son 

PATASKALA,  OHIO. 

We  have  some  extra  good  home  bred 
yearling'  rams  and  ewes  bred  to  Im- 
ported Tanner  or  Butter  rams  which  we 
will  offer  at  reasonable  prices  for  fall 
delivery.  Come  and  look  over  our  flock, 
on  Newark  Traction  line,  near  Wagram 
Stop. 


MAPLECREST 

BREEDS  THE  BEST 

OUR  RECORDS  PROVE  IT 

Length  of  Record,  365  Days.  Lbs  of  Butter 

Name  of  Cow.  80  %  Fat. 

Banostine  Belle  De  Kol   1,322.92 

High-Lawn  Hartog  De  Kol   1,247.92 

Maplecrest  Pontiac  Flora  Hartog   1,232.63 

Maplecrest  Pontiac  Spotted  Annie   1,226.27 

Daisy  Grace  De  Kol   1,203.50 

Maple  Crest  Pontiac  Girl   1,109.41 

Spotted  Ann  Daughter   1,088.75 

Maplecrest  Pontiac  De  Kol  Lady   1,018.43 

All  of  these  great  cows  were  bred,  reared  and  developed  at  Maplecrest  Farm 

The  Maplecrest  Stock  Farm  Company 

Telephone  connection  between  Farms  and  Office 
Office  at  Kalamazoo,  Michigan.  Farms  at  East  Claridon,  O. 
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Purebred  Registered 

HOLSTEIN 
CATTLE 

Spending  $170,000  for  Holstein  Owners. — In  the  twelve  months  pre- 
ceding April  30,  1915,  approximately  $170,000  was  expended  by  the  Hol- 
stein-Friesian  Association  in  administering  the  affairs  of  the  organi- 
zation. The  effect  of  this  expenditure  and  its  attendant  labors  is  evi- 
denced by  a  remarkable  growth  of  the  Association  in  membership  and 
the  almost  universal  popularity  of  the  "Black-and-Whites"  in  America. 
An  owner  of  the  purebred  Holstein  cattle  benefits  directly  and  indi- 
rectly from  every  dollar  disbursed  in  the  exploitation  of  purebred  Reg- 
istered Holsteins.    Investigate  the  big  "Black-and-Whites." 

THE  HOLSTEIN-FRIESIAN  ASSOCIATION  OF  AMERICA 
F.  L.  Houghton,  Secretary.  Box  154,  Brattleboro,  Vt. 


The  Greatest  Stock 
Feed  of  Them  All 

Get  the  maximum  amount  of  work  out  of 
your  horses  and  keep  them  in  prime  con- 
'  dition — head  up,  tail  over  the  dash.  Lower 
the  cost  of  producing  milk.  Keeps  cows 
in  good  flesh  and  therefore  strong  and 
healthy.  Raise  more  beef,  mutton  and 
wool.  Make  Dewey's  Stock  Feed  the  foun- 
dation of  your  ration.  Puts  you  in  line 
for  the  greatest  net  profits.  More  energy 
or  horse  power,  more  beef  and  mutton, 
more  milk. 

FeedDEWEY'S 

STOCK  FEED 

to  your  horses,  cattle  and  sheep  with  hay 
and  fodder;  to  your  cows  with  Three  D 
Grains,  Cotton  Seed  Meal,  Gluten  Feed, 
Oil  Meal  or  any  other  high  protein  con- 
centrate, and  hay,  fodder  or  ensilage.  If 
more  net  profit  is  what  you're  after,  feed 
Dewey's  Stock  Feed. 

COMPOSITION;  Hominy  Feed,  Oil  Meal. 
C.  S.  Meal  Middlings,  Oat  Feed  and  Vzfc  Salt 

Made  by 

THE  DEWEY  BROS.  CO. 

li  Blanchester,  Ohio. 

i       We  Also  Make  Dewey's  Ready  Ration. 
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WHY  NOT  MAKE 

Commercial  Buttermilk 

 WITH  

Chr.  Hansen's  Danish 
Lactic  Ferment  Culture 

We  will  gladly  send  copies  of  our 
new  booklet  on  this  subject  free  to 
anyone  interested. 

You  Will  Make  No  Mstake  by  Using 

CHR.  HANSEN'S 
Rennet  Extract,  Cheese  Color,  Dan- 
ish  Butter  Color,  Rennet  Tablets 
and  Cheese  Color  Tablets. 

HANSEN'S  Means  QUALITY. 

Chr.  Hansen's  Laboratory,  Inc 

LITTLE  FALLS,  N.  Y. 

Western    Office:    120    Jefferson  St., 
Milwaukee,  Wis. 

STUDENT  when  writing  advertisers. 
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LIKE  THE  "ROCK  OF  GIBRALTAR" 

— "without  a  crack  anywhere  and  keeping  the  ensilage  perfectly, 
right  up  to  the  edge  all  around" — this  is  the  statement  of  Mr. 
W.  E.  Spann,  of  Shelbyville 's  famous  "Burr  Oak"  Farms,  while 
speaking  of  his 


Perfect  Reinforced  Cement  Silos 

storms,  wind  and  weather  cannot  destroy  "Perfect"  Silos. 
Made  of  everlasting  cement  blocks,  reinforced  with  wire  and  steel 
rods.  Absolutely  fireproof.  Guaranteed  not  to  crack.  Write  for 
illustrated,  descriptive  booklet  giving  the  opinions  of  leading 
farmers  and  dairymen. 

REPRESENTATIVES  WANTED.     Write  for  terms  and  free  booklet. 

The  PERFECT  REINFORCED  CEMENT  SILO  &  CISTERN  CO.  1 


DELAWARE,  OHIO. 
General  Sales  Agents,  Hockin<i  Valley  Ensilage  Cutters. 


i 


THE  FEED  THAT  FATTENS 


High  Grade  Cottonseed  Meal 


Get  our  prices  before  you  buy 


The  WM.  A.  BURNETT  CO.,  ^^E^.^b^^.l^i^  Louisville,  Ky, 


CO-OPERATING  WITH  THE 
AGRICULTURAL  COLLEGES 

When  two  men  are  working  close  together  and  are  striving  to  bring  about  similar  results, 
it  is  logical  to  assume  that  they  will  sooner  or  later  become  acquainted  with  each  other. 
That  is  what  happened  between  Agricultural  Colleges  and 


in  every  package 


C/eaaer  a  ad  C/e^nser 


One  of  the  prime  objects  of  the  Dairy  Department  of  Agricultural 
Indian  in  Circle  Colleges  is  to  promote  the  cause  of  better  products.  This  is  the  sole 
purpose  of  Wyandotte  Dairyman's  Cleaner  and  Cleanser.  Not  long  after 
Wyandotte  Dairyman's  Cleaner  and  Cleanser  was  discovered,  dairy  authorities  found  that 
the  assistance  rendered  by  Wyandotte  Dairyman's  Cleaner  and  Cleanser  m  the  work  of  pro- 
ducing clean,  pure  dairy  products  was  invaluable,  hence  the  common  ground  for  mutual 
co-operation. 

Today  there  is  scarcely  a  single  exception  to  the  rule  that  Dairy  Colleges  in  this  country 
and  Canada,  and  other  dairy  nations,  use  Wyandotte  Dairyman's  Cleaner  and  Cleanser  in 
their  own  dairy  department.    They  practice  what  they  teach. 

For  the  convenience  of  those  engaged  in  the  dairy  Jbusiness.  Wyandotte  Dairyman's 
Cleaner  and  Cleanser  is  carried  in  stock  and  can  be  promptly  obtained  from  any  of  the 
leading  dairy  supply  houses. 

The  J.  B.  Ford  Co.,  Sole  Mfrs.,  Wyandotte,  Mich. 

This  Cleaner  has  been  awarded  the  highest  prize  wherever  exhibited. 


Please  mention  THE  AGIilCULTTJPw.VL  STUDENT  when  writing  advertisers. 


The  Agricultural  Student. 


219 


♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

GAS  FOR  LIGHTING  AND  COOKING 

\  PILOT  LIGHTING  PLANTS  \ 

SUPPLY  A  CITY  CONVENIENCE  TO  COUNTRY  HOMES 


A  simple,  automatic  gas 
machine,  producing  the 
most  beautiful  light  in  the 
world.  Cheaper  than  kero- 
sene. Installed  in  cellar  or 
outside  the  house. 

Absolutely  Safe 
Always  Ready 


Handsome  ornamental 
chandeliers. 

Barns  lighted  by  pull  of  a 
chain — no  matches  needed. 

Clean  and  cheap  for  cook- 
ing. 

A  Cool  Kitclien 
In  Summer. 


Used  today  in  more  than  250,00  Country  Homes.  Pilot  Lighting  Plants  in- 
stalled complete,  ready  for  use  and  guaranteed.  Write  for  estimate. 

OX  WELD  ACETYLENE  COMPANY 

NEWARK,  N.  J.  CHICAGO.  LOS  ANGELES. 


WHY  CO-OPERATION  PAYS  MOST 
MONEY  FOR  CREAM 

Because  We  Pay  the  Freight  and  Give  the  "Tenths" 

See  the  value  of  the  "Tenths"  to  Ella  Alhvine,  Rendville,  O.,  who  shipped  us  dur- 


ing  August,  1915,  as 

follows  : 

With  the 

"Tenths" 

Counted. 

Cream 

Test 

Fat 

August  6   

38.9 

37.8 

14.70 

"     1  1 

38.7 

35.6 

13.77 

"  17 

38.5 

36.5 

14.05 

"  21 

38.5 

36.2 

13.93 

"  25 

38.5 

35.8 

13.78 

"  31 

39.8 

38.8 

15.44 

85.67 

Same  Without  "Tenths"  Counted. 


August  6 
11 

"  21 

"  25 
"  31 


Cream 
38 
38 
38 
38 
38 
39 


Test 
37 
35 
36 
36 
35 
38 


Fat 
14.06 
13.30 
13.68 
13.68 
13.30 
14.82 

82.84 
We  paid 


Ella  AUwine's  "Tenths"  gained  her  2.83  pounds  of  fat,  worth  $0.69 
"Freight"  back  to  her  on  6  cans  at  12c  each,  equal  to  $0.72. 

We  sent  her  a  check  for  $21.70.  $21.70  divided  by  82.84  equals  26.2c.  At  Elgin 
average  price,  her  "Tenths"  and  "Freight"  paid  her  26.2c  minus  24.5c,  equals  1.7  cents 
above  Elgin. 

The  West  Jefferson  Creamery  Company 


4++ 


++ 


+++++ 


COLUMBUS,  OHIO— ZANESVILLE,  OHIO. 
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Cream  Separators 

COWS,  Cream  Separators,  and  Cash  go  to- 
gether, and  together  they  make  dairy  farm- 
ing exceedingly  profitable. 

A  cow  that  costs  $50  a  year  to  feed  will  produce 
about  $140  in  butter  fat,  skim  milk,  and  fertilizer. 
The  cream  or  butter  fat  brings  in  a  regular  monthly 
cash  income. 

An  International  Harvester  cream  separator — Lily  or  Prim- 
rose—  makes  tii..t  cash  income  from  one-fourth  to  one-third 
larger  than  it  would  be  if  no  separator  were  used.  Lily  and 
Primrose  separators  skim  clean,  leaving  less  than  a  drop  of 
cream  in  each  gallon  of  milk. 

Not  only  does  a  Lily  or  Primrose  cream  separator  increase 
the  net  profit  from  the  farm,  but  it  lessens  and  lightens  the 
labor  of  handling  cream  and  milk.  Every  farmer  who  has  two 
or  more  cows  should  have  a  Lily  or  Primrose  separator. 

Our  booklet,  "Facts  and  Figures  on  Dairying,"  tells  in  plain 
language  the  story  of  Cows,  Cream  Separators,  and  Cash.  We 
send  it  free.   Write  for  it. 

International  Harvester  Company  of  America 

(Incorporated) 

CHICAGO  USA 

Champion    Deering    McConnick    Milwaukee    Osborne  Piano 
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/         The  Use  Of        ^  \ 

Hercules  Dynamiie 

OnFarm,Orchard  andRaiich 


Prepare  this  Fall  for 
Spring  Tree  Planting 

'Y'^OU  can  materially  increase  the  strength  and  yield, 
^  and  hasten  the  growth,  of  trees  to  be  planted  in  the 
spring  by  dynamiting  the  holes  for  them  this  fall. 

Let  the  holes  lie  open  during  the  winter.  Then 
plant  the  trees  at  the  regular  time  next  year. 

You  will  be  surprised  at  the  rapid  progress  made  by 
trees  planted  in  this  manner. 

Hercules  Dynamite  breaks  up  the  soil  thoroughly  for 
some  distance  around  the  hole.  The  young  tender  roots 
are  thus  enabled  to  spread  and  grow  in  a  natural  manner. 

When  two  trees  are  planted  at  the  same  time  and  in  the  same  orchard, 
one  in  a  spaded  hole,  the  other  in  a  dynamited  hole,  the  growth  and 
development  of  the  latter  is  invariably  almost  twice  that  of  the  former. 
This  difference  always  shows  when  Hercules  Dynamite  is  used. 

If  you  are  not  thoroughly  familiar  with  the  advantages  gained  by 
using  dynamite  on  the  farm,  write  today  for  "Progressive  Cultiva- 
tion." It  contains  valuable  information  on  tree  planting,  subsoiling, 
stump  and  rock  blasting,  drainage  work  and  other  agricultural  activities. 
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Creamery  Machinery — Ice  Cream  Equipment 

Simplex  Link  Blade  Cream  Separators,  Minnetonna  Home  Creamery  Churns,  James 
Stalls  and  Stanchions,  James  Littlr  Carriers.  Universal  Ripener  and  Pasteurizer, 
Simplev,  Chilly  King,  Champion  Coolers,  B-L-K  Milkers,  Rice  &  Adams  Fillers 

ONLY  THE  BEST  MANUFACTURERS  REPRESENTED— THE  "OHIO"  LINE 
OF  SUPPLIES  IS  COMPLETE. 

Let  us  Supply  You  Today.    Write  for  Catalog. 

THE  OHIO  CREAMERY  &  DAIRY  SUPPLY  CO. 

DAIRY  BUILDERS  AND  ENGINEERS 
124-126  THIRD  ST.  WEST.  CINCINNATI,  OHIO 


Special  Cash  Price,  postpaid,  $2 

Every  horse  owner  should  have  one  of  our  No.  914  Drenching 
Bits.  No  cutting  of  cheek  and  tongue;  no  waste  of  medicine; 
animal  will  not  fight  it.  Can  be  used  equally  as  well  cn  cattle. 
Will  last  a  lifetime;  practically  indestructible.  Prom  the  stand- 
point of  convenience  and  economy  it  is  worth  considerably  more 
than  the  price  asked. 

Complete  Illustrated  Catalogue  of  Veterinary  Instruments 
mailed  free  on  application. 

HAUSSMANN  &  DUNN  CO. 

708  S.  CLARK  ST.,  CHICAGO. 


I 


A  Remedy  for  All  Live  Stock 

A  standardized  coal-tar 
disinfectant,  lice-killer, 
animal  dip. 

Always  the  Same 
Destroys  disease  germs, 
'cures  skin  troubles.  Used^j 
''and  endorsed  by 
"^50  Agricultural  Colleges 

:  guarantee  is  liberal  and  positive:  "If  Zenoleumis  | 
not  all  we  say  it  is  or  what  YOU " 
you  can  have  your  money  back. ' ' 

Use  Zenoleum:  Get  more  milk;  more  pork;  more  wool 
and  mutton;  more  eggs;  more  work  done;  more  profit. 

Prices,  postpaid:  8oz.25c;  i, 
qt.  50c;  gal.  $1.50.    Ask  for 
our  1915  free   Live  Stock 
Insurance  Policy. 
Zenner  Disinfectant  Co. 
Lafayette  Ave. 
Detroit,  Mich. 
DSE  ZENOLEUM  LICE  POW. 
DEE  FOE  POULTEY 


POWER  WASHER 


WOMANS  It 
FRIEND  * 


A  REAL 
POWER  WASHER 

Round  rubber  rubs  the  clothes,  turns  them  over 
and  over  and  forces  the  hot,  soapy  water  through 
them.  Washes  tub  full  perfectly  clean  in  6  minutes. 
No  wringers  to  shift.  Nothing  to  get  out  of  order. 
Special  low  price  to  introduce.  Catalogue  Free. 
BLUFFTON  MFC  Co.  BOX  67BLUFFT0N,  OHIO. 


Here's  a  book  of  daily  needs  you 
should  keep  liandy.  It  lists  the 
best  of  every  thins  for  the  or- 
chard ist  and  truck  grrower. 
Standard  spray  materials,  har- 
rows, cultivators,  graders,  pick- 
ers, packing  boxes,  etc.  If  there's 
anything  needed,  "ask  Pratt." 
You  know  him — he's  the  man 
M'ho  makes  "Salecide— the  tree 
saver."  Everything  else  he  sells  is  just  as  good. 

Our  Service  Department 

is  under  his  direct  suprrvisirn  and  lie  is  always 
ready  to  advise,  from  his  long  experience,  just 
what  implement,  spray  material,  etc.,  you  need. 
Ask  questions.    But  send  for  the  book  today. 

B.  G.  PRATT  COMPANY  i 

Dept.      28  EO  Church  St.,  New  York 
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Dairymen 
who  ship  direct  to 

creamery  are 
getting  best  results 
especially 
if  patronizing 
The  Ohio  Dairy  Co. 

TOLEDO      COLUMBUS  LIMA 


Cans  Furnished  Free  for  30  Day  Trial 
Write  for  Tags  and  Seals 


Please  mention  THE  AGRICULTURAL  STUDENT  when  writing  advertisers. 
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Beautiful  barns  are  the  natural  result  of  installing  Louden  equipment. 
No    ginger-bread"  effects — just  the  clean-cut  simplicity  that  appeals  to 
good  taste.  We  recommend  no  expensive  attachments  or  devices.  We  be- 
lieve that  the  simpler  the  construction,  the  easier  and  better  the  sanitation. 

Book  off  Barn  Plans  FREE        ^^tend  to  buna  or  re- 

m  wmm,  v^BBa  an^HHa    model  a  bam,  we  will  gladly 

send  you  our  $1  Book  of  Barn  Plans  free.  Just  tell  us  the  number  of  cows 
and  horses  you  want  to  house.      Louden  Barn  Plans"  contains  51 
barn  designs  and  should  be  of  assistance  in  planning  your  buildings. 

Afeiv  Dairy  Barn  Equipment  Catalog 

Our  new  Dairy  Barn  Equipment  Catalog  should  be  in  the  hands 
of  every  dairyman  and  farmer.  It  is  more  than  a  mere  catalog. 
It  is  a  "straight  from  the  shoulder"  discussion  of  barn  equipment  prob- 
lems by  Mr.  Wm.  Louden — the  man  who  has  been  manufacturing  barn 
equipment  for  nearly  half  a  century.   It  is  free.   Other  catalogs 
fully  describing  Litter  and  Feed  Carriers,  and  our  new  Hay 
Tool  Catalog  will  also  be  sent  upon  request. 


mm] 


[ACHINERYCO. 

5203  Broadway 

FAIRFIELD  lOWA 
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The  Publications  of  our  Service 
Bureau  and  other  departments  should 
be  on  the  desks  of  all  agricultural 
students.  These  publications  are 
helpful  and  they  are  free.  Study 
the  plant  food  problem  from  every 
angle.  Address 

The  American  Agricultural  Chemical  Co. 

Publicity  Department,  Boston,  Mass. 


Z-Cylinder  Cushman  Engines 
Very  Steady  Power 


No  explosive,  jerking, 
lumping-,  fast  and  slow 
speeds  with  the  Cushman. 
It  is  the  very  light  weight, 
very  steady  speed,  very 
easy  and  quiet 
r  u  n  n  ing  en- 
gine— the  mod- 
ern farm  en- 
gine for  Alil, 
farm  work. 
Built  light, 
built  right, 
like  automo- 
bile engines.  4  H.  P.  weighs  only  190  lbs. ; 
15  H.  P.  only  780  lbs.:  20  H.  P.  only  1200  lbs. 
Compare  what  you  get  in  engine  equipment — 
Cushman  equipped  with  Sehebler  Carbureter 
and  Friction  Clutch  Pulley.  Throttle  Gov- 
erned, making  steady  speed  for  all  kinds  of 
work,  even  on  load  that  varies  greatly,  like 
sawing.  4  H.  P.  Cushman.  besides  doing  all 
other  farm  work,  used  on  binder  during  har- 
vest. Also  mounted  on  handy  truck.  Not 
cheap  engines,  but  cheap  in  long  run.  Sizes 
4  to  20  H.  P. 


Cushman  Motor  Works 

926  NORTH  21st  STREET    L,INCOEX,  NEBR. 


"Natco  On  The  Farm" 


is  the  title  of  our  u  w  book  that  everv  fanner  who 
takes  pride  ia  his  farm  buildings  shcnild  have.  It 
fHows  with  many  fiiie  illustrations  the  use  of  Natco 
Hollow  Tile  for  barni.,  *  houses,  corn  cribs,  etc. 
Send  for  it.  Study  it.  A'.so  get  our  Silo  Catalog  and 
learn  about  the  muney-saving,  worryless,  repairless 

NATCO  EVERLASTING  SILO 

"The  Silo  THAT  LASTS  FOR  GENERATIONS" 

—that  perfect  ensilage  preserver  that  can  never  blow 
down,  decay,  warp,  crack,  crumble  or  burn.  So  effi- 
cient that  a  great  demand  for  other  Natco  buildings 
■was  created  and  the  V  are  now  springing  up  everywhere. 
Send  for  these  books.  Ask  for  free  plans  and  advice. 
Let  us  save  you  money  for  years  to  come.  Write  now. 

National  Fire  Proofing  Com-,  any 

1132  Fulton  Building      -     -       Pittsburgh,  Pa. 

2?  Factories — Prompt  shipments. 
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Corn  Roots  As  They  Are— 

An  Actual  Photograph 

The  only  one  of  its  kind.  Taken  ten  days  after  the  last  cultivation,  show- 
ing the  upper  brace  roots,  lower  brace  roots  and  the  long  roots  which  feed  and 
develop  the  stalk  and  ear  growth. 


CORN  ROOTS  PRODUCED  BY  TOWER  CULTIVATION. 


A  steel  plate  was  drawn  four  inches  below  the  surface  under  a  full  grown, 
well  developed  stalk.  The  plant  with  several  hundred  pounds  of  dirt  attached 
was  then  lifted  out  and  immersed  in  water  and  the  dirt  slowly  washed  av.'ay 
from  the  roots,  leaving  them  in  the  position  they  occupied  in  the  ground.  Only 
about  sixty  per  cent,  of  the  roots  are  shown,  as  it  was  necessary  to  cut  down 
on  one  entire  side  of  the  stalk  in  order  to  get  the  steel  plate  under  it. 

The  upper  brace  roots  are  the  strongest  and  come  last.  They  are  for  the 
purpose  of  supporting  the  stalk  on  the  ear.  The  next  lower  are  the  brace  roots, 
which  support  the  plant  while  it  is  from  two  to  four  feet  high.  The  lowest  set 
are  the  roots  which  nourish  the  stalk  and  ear;  they  are  all  within  four  inches 
from  the  surface  and  are  twenty  inches  and  more  in  length. 

Save  the  Roots — Increase  the  Yield 

This  photograph  shows  how  to  increase  the  yield,  as  Deep  Shovel  Cultiva- 
tion cuts  off  the  roots,  shuts  off  the  nourishment  and  stunts  the  plant. 
Can  you  not  see  this  plainly? 

Surface  cultivation  kills  the  weeds,  conserves  the  moisture,  saves  the  roots, 
makes  the  corn  ripen  earlier  and  increases  the  yield  per  acre. 

You  are  assured  of  clean,  productive  fields  every  time  if  you  use  the  TOWER 
SYSTEM  OF  SURFACE  CULTIVATION. 

THE  J.  D.  TOWER  &  SONS  CO. 

MAKERS  OF 

TOWER  CULTIVATORS 

MENDOTA,  ILL. 
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Why  Suffer  Losses  from 

Hog  Cholera? 

For  prevention,  nse  "544." 

If  your  herd  has  been  exposed,  is  infected  and  sick  with 
cholera,  treat  them  with  "544." 

"554"  is  a  chemical  substance — not  a  serum  or  virus — and 
is  administered  hypodermically. 

No  dangers  of  producing  abscesses — of  new  centers  of  in- 
fection— of  abortion — of  stopping  growth  or  development. 

Read  the  letter  below,  written  in  answer  to  one  of  inquiry 
from  Messrs.  Alex.  McClure  &  Son,  of  Braddyville,  Iowa,  to 
S.  D.  Crites,  a  banker-farmer,  of  Elida,  Ohio.  Messrs.  JMcClure 
&  Sons  are  raisers  and  breeders  of  pure  bred  Duroc  swine  in  a 
large  way. 

Sarasota,  Florida,  March  4th,  1915. 

Alex.  McClure  &  Sons: 

Dear  Sirs:  Your  favor  of  the  21st  ultimo  did  not  reach  me  until 
this  day,  hence  the  delay.  We  have  suffered  much  from  hog  cholera, 
and  have  tried  all  of  the  heard  of  remedies.  I  beg  to  answer  you  that 
so  far  as  my  experience  goes  ''544"  is  the  best  preventive  and  cure 
that  I  know  of.  I  say  cure  in  a  conservative  way,  for  I  do  not  claim 
it  will  cure  all  when  the  fever  has  risen  to  the  danger  point.  I  have 
not  lost  a  hog  since  1913.  ''544"  is  used  more  extensively  in  my  lo- 
cality than  any  other  remedy.  I  think  in  my  experience,  but  one  hog 
developed  an  abscess  and  that  was  around  the  hind  leg  and  was  not 
serious.  S.  D.  CRITES,  Allen  County,  Ohio. 

If  interested,  or  further  information  is  desired,  write  for 
free  booklet  to 

The  Thiele  Laboratories  Co. 

407  HARTMAN  BUILDING, 
COLUMBUS,  OHIO. 
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Farm  Inside 
As  Well  As  Out 

Do  some  intensive  farming  and  get  three  times  the  number  of  crops  you  do 
in  your  extensive  farming. 


"DUILD  one  of  our  greenhouses,  one 
of  our  thoroughly  practical  kind 
with  no  fuss  and  frills,  simply  a 
straightaway,  thoroughly  well  built, 
enduring  glass  enclosure  for  your 
garden.  Then  raise  lettuce,  tomatoes, 
cucumbers  or  strawberries.  You  will 
find  no  difficulty  to  market  'hem  and 
the  price  average  will  net  you  a  nice, 
snug  profit  each  3^ear     Get  a  good 


man  for  your  foreman,  then  in  the 
winter  keep  on  your  regular  summer 
force  in  the  greenhouse.  By  doing 
this,  you  can  keep  your  good  men  all 
the  year  round,  and  go  a  long  way 
towards  solving  your  labor  problem. 

Incidentally  you  will  make  money. 

Let  us  go  into  all  sides  of  the  ques- 
tion with  you.  Send  for  our  Commer- 
cial Greenhouse  Catalog. 


SALES  OFFICES: 

NEW  YORK  BOSTON  PHILADELPHIA  CHICAGO 

42u(i  St.  Bldg.  Tremont  Bldg.  Franklin  Bank  Bklg.  Ilookery  Bldg. 

ROCHESTER  CLEVELAND  TOI^O^-■U 

Granite  Bldg.  Swetland  Bldg.  Royal  Bank  Bldg. 

MONTREAL 
Transportation  Bldg. 

FACTORIES  :  Irvington,  N.  Y.  Des  Plaines,  111.  St.  Catherines— Canada. 
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"They  are  not  built  of  pieces, 
And  they  cannot  go  to  pieces." 


-a  very  important  fact 
aliout  Concrete  Silos 

The  greatest  trouble  in 
concrete  silo  construction — 
especially  in  running  walls 
to  any  considerable  height — 
is  the  danger  of  placing  too 
much  strain  upon  the  'green' 
silo  wall.  The  Polk  System 
Machine  Solves  This  Diffi- 
culty by  carrying  the  entire 
weight  of  its  steel  forms  and 
the  workmen  on  a  heavy 
steel  centermast  which  is 
guyed  to  an  exact  perpen- 
dicular. No  other  silo  build- 
ing machine  can  use  this  cen- 
termast principle,  and  no 
other  principle  is  so  simple 
and  so  efficient. 

That  is  why  Polk  System 
Silos  are  always  so  straight 
and  smooth.  That  is  why 
Polk  System  contractors  so 
gladly  guarantee  all  their 
structures  to  be  entirely  free 
from  defect. 

A  handsomely  illustrated 
booklet  s  h  o  w  i  n  g  photo- 
graphs of  the  finest  silos  in 
the  world  and  containing 
valuable  information  about 
silage  is  yours  for  the  asking. 

WRITE  TODAY. 

Polk  Genung  Polk  Co. 

FORT  BRANCH,  INDIANA 


THE 

SURVIVAL 
OF  THE 
FITTEST 


Tried  in  the  furnace  of  competition 
and  subjected  to  the  test  of  years  of 
practical  use  on  nearly  2,000,000  farms 
the  world  over,  the  De  Laval  has 
proved  its  overwhelming  superiority 
to  all  other  cream  separators. 

Twenty  years  ago  there  were  as 
many  makes  of  factory  as  of  farm 
separators  but  for  the  past  ten  years 
the  De  Laval  has  had  this  field  al- 
most to  itself,  98  per  cent  of  the 
cream  separators  in  use  by  creamery- 
men  and  market  milk  dealers  today 
being  of  the  De  Laval  make. 

It  has  taken  the  inexperienced 
farmer  a  little  longer  to  sort  the  true 
from  the  untrue,  the  wheat  from  the 
chaff,  in  the  maze  of  conflictury  cata- 
log and  local  dealer  separator  claims, 
but  year  by  year  the  ever-increasing 
proportion  of  farm  separator  buyers 
is  reaching  the  same  conclusion  as 
the  creameryman — that  the  De  Laval 
is  the  only  cream  separator  they  can 
afford  to  buy  or  use. 

Many  other  cream  separators  have 
come  into  the  limelight  of  publicity 


for  a'  few  short  months  or  a  few 
short  years,  claiming  to  be  "as  good 
as"  or  "cheaper"  than  the  De  Laval, 
but  their  users  have  sooner  or  later 
found  them  lacking  in  some  one  re- 
spect or  another,  and  even  where  a 
few  have  seemingly  done  well  their 
users  have  come  to  learn  that  the 
De  Laval  was  a  still  better  machine. 

The  unfit  or  the  less  fit  cannot  pos- 
sibly survive  for  long  in  separators 
or  anything  else.  Think  of  all  the 
separators  you  used  to  see  adver- 
tised so  extravagantly  in  your  fa- 
vorite farm  papers  !  Where  are  tlicy 
now?  Why  do  you  seldom,  if  at  all, 
see  their  names  mentioned?  Simply 
because  the  fittest  must  survive  and 
the  others  must  fall  out  of  the  race. 

The  De  Laval  has  triumphed  over 
all  other  separators,  and  its  suprem- 
acy is  now  almost  as  firmly  estab- 
lished in  farm  as  in  factory  separa- 
tors because  its  separating  system, 
design  and  construction  are  essen- 
tially different  from  and  superior  to 
other  separators. 


The  De  Laval  Separator  Co. 


165  Broadway,  New  York 


29  E.  Madison  St.,  Chicago 


50,000  BRANCHES  AND  LOCAL  AGENCIES  THE  WORLD  OVER 


